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A Telephone Exchange System. 





January 16, 1880, Leroy B. Firman, of 
Chicago, filed an application in the patent 
office for an invention of a ‘‘ telephone-ex- 
change system and apparatus,” assigning the 
same to the Western Electric Company. 
October 13, 1885, this patent was granted, the 
application having been before the patent of- 
fice for nearly six years, indicating that there 
had been considerable history connected with 
the granting of the patent, and that numerous 
interferences had shown up. After a six- 
years’ struggle, Mr. Firman and the Western 
Electric Company come out ahead, and se- 
cured a patent on a system that, judging 
from the claims in the patent papers, covers 
the well known Law system. We illustrate 
the system on this page. Claims three and 
five are as follows, and will give our readers 
an excellent idea of what the patent covers : 

The combination of signal-transmitting in- 
struments at different sub-stations and a com- 
mon receiving-instrument at a central station 
upon one circuit with a telephone at each 
sub-station upon an independent circuit ex- 
tending thence to the central station, a tele- 
phone at the central station, and connecting 
wires or switches by which said telephones 
may be connected at will with any one of 
said independent sub-station circuits. 

The combination of telephones at different 
sub-stations (each in an independent circuit 
extending from the central station to the said 
sub-stations, which circuit is grounded at the 
sub-station and open at the central station) 
with a telephone at the central station in a 
normally-open earth-circuit, and connecting 
wires or switches by which said open earth- 
wire may be connected at will with either or 
both of the said independent wires, so as to 
form a closed circuit. 
<>" 

The Electric Light in Photography. 

Photography, with the electric light for 
the source of illumination, is becoming more 
extended in its applications every year, and 
many of our city photographers are now 
supplied with electric plants, and make daily 
use of it. Thus the luxury of the yesterday 
becomes the necessity of to day. 

Yet all has not been plain sailing in this 
matter and many knotty problems bave 
arisen which had to be met and overcome. 
The are light, as is well known, is rich in 
the ultra-violet rays of the spectrum which 
with the ordinary appurtenances of photog- 
rapby by solar light are but little effective 
in chemical action owing to the great differ- 
ence in their refrangibility from that of those 
lower in the spectrum—the reds and yellows. 
This causes in the ordinary lens a reflection 
which, giving a white light fogs the plate 
and thus renders the ultra-violet rays in- 
effective. But recent experiments of Capt. 
Abney described before the Society of Arts 
have demonstrated by aid of the spectro- 
scope that the use of a quartz lens instead 
of one of glass, obviates this difficulty as it 
permits these rays to pass equally with the 
reds and yellows. Photography has long 
been a source of comfort and pleasure to all 
but the rogue, and as an aid to scientific 
research and record it is fast becoming in- 
valuable. With its new ally. the electric 
light a new field is opened up and its possi- 


New York Electrical Subway Commission. 
LAST DAY'S PROCEEDINGS— ADDRESSES OF 
PROF. ELISHA GRAY AND OTHERS. 

Thursday of last week was the day set by 
the Electrical Subway Commission to con- 
clude their labors as listeners to the plans 
for placing wires under ground. The room 
where the Commissioners were sitting was 
crowded, a number of inventors with their 
attorneys being present. The electrical and 
daily press of the city was represented. 

The first speaker after the introductory 
remarks of Mr. Dorsett was Prof. Elisha 
Gray, and knowing the interest with which 
the remarks of so eminent an electrician 
will be received, we publish his remarks, as 
well as the discussion which followed: 

Mr. Dorsett—‘‘ Gentlemen of the Com- 
mission: In coming before you at this time 
to present this system, I will first call 
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your attention to the material of which 
it is composed, giving to some extent a his- 
tory of it, which dates back to the fall of 
1873. I at that time attempted and suc- 
ceeded in constructing some service work in 
the way of sidewalks, using a material com- 
posed of coal-tar, sand, gravel and other 
materials, which up to the present time has 
proved very successful. From that time 
until the fall of the year 1877 I gave very 
little attention to it, but since 1877°I have 
given my entire time and attention to the 
production of a material which would prove 
durable for sewerage construction. The first 
work of importance. I engaged in after I 
succeeded in securing this material which 
you see before you, out of which my con- 
duits with some few modifications are largely 
made, was the construction of a sewer at 
the Iowa. State Penitentiary at Anamosa, 
where I put in over 6,000 feet of 12-inch 
pipe., My next work was in Chicago in the 
following year—1831-’82. In the fall of 
1881 I constructed sewers for the Lincoln 
Park Board of Commissioners. In the spring 
of 1883, Professor Barrett, city electrician 
of Chicago, came to my office and asked me 
if I would like to have my material tested 
as an insulator. I told him he might do so, 


pronounced it as good an insulator as he had 
ever found, and from that time recom- 
mended it for the work that it is now being 
largely used for, and a year ago last spring 
having succeeded in getting an appropriation 
for underground work for the city from the 
city fathers of Chicago, he contracted with 
me to put up for him this material in the 
shape of a pipe. Those pipes were made 
nine inches and six inches in diameter, the 
trunk lines being nine inches, the laterals 6. 
I commenced the construction in the early 
spring of 1884. In July following he com- 
menced drawing in his wires which were 
single Kerite wires, drawing ten and twenty 
of them half a mile at a time—even twenty 
different wires without abrasion. Those 
wires have been in operation twelve to fifteen 
months without any cost for repairs to the city 
orany disturbance of any kind whatever, so 
much so thatin thesystem which I constructed 
the past year for the Chicago Sectional Electri- 
cal Underground Company, Professor Elisha 
Gray, president, the city has rented a duct 
all over the south side, and the wires are now 
in operation in those ducts. While con- 
structing the system for the city, Professor 
Gray’s attention was called to it, and it was 
at that time I became acquainted with him. 
He had then invested a large amount of 
money in trying to find a successful system, 
and succeeded in finally getting a franchise 
which would enable him to put in a com- 
prehensive system for the entire city. We 
have more or less of the ducts filled with all 
classes of wires. There are fourteen miles 
of single seven-hole conduits, covering 
over about ten miles of street. It is laid—a 
great deal of it—double, separating the elec- 
tric light and the telegraph and telephone 
systems from each other.” 

Commissioner Hess—‘‘ One conduit ?” 

Mr. Dorsett—‘‘ Two conduits separated by 
about six inches of earth. One is devoted 
entirely to heavy circuits such as electric 
light and power; the other to telegraph and 
telephone circuits. They are, however, 
united largely in the man-holes, all kinds 
passing through the same man holes at the 
intersection of the streets. In connection 
with this subject I would like to spread out 
the maps showing the system that we have 
there, and also the extent of its construction.” 

(Mr. Dorsett exhibited two maps). 

‘‘In Chicago we have the areas or side- 
walk vaults which belong to the city, the 
city owning the entire breadth of the street 
from building line to building line,and under 
the franchise we have the use of these areas.” 

Commissioner . Hess—‘‘ Where are these 
pipes laid ?” 

Mr. Dorsett—‘‘ Right along the street, hav- 
ing the same relative position in the street as 
they have on that paper, the sewer coming 
in the center. We get outside the water 
pipes as we are outside the gas. Our pipes 
are laid on an average about thirty inches 
deep to the bottom of the trench.” 

Commissioner Hess—‘‘ You don’t have 
them on both sides of the street ?” 

Mr. Dorsett—‘‘ No; the amount of work 
which has been done in Chicago I can show 
by this map.” 

. (Mr. Dorsett laid befere the Commissioners 
another map). 





and I broke off a piece of sewer-pipe in my 





bilities greatly enhanced. 





office, and he made some tests with it and 





‘‘ These white lines show the extent of the 
system. We havecovered the entire south side 














as far as Harrison street. This portion of the 
city is covered so that we reach every block 
with these laterals. On the north side we 
have simply run a double line up to Lincoln 
Park two miles, and on the west side going 
over the river.” 

Commissioner Hess—‘‘ Have you an aerial 
system at all ?” 

Mr. Dorsett—‘‘ No; but we have areas that 
take care of the entire system. In these con- 
duits are the wires of the Chicago Telephone 
Company, Postal Telegraph, Western Elec- 
tric Company, Thomson-Houston, the 
Mather, the Fuller, the Badger, and the 
Sperry Electric Light Companies, the 
Mercurial Fire Alarm Company, the Gold 
and Stock Indicator Companies, besides the 
telephone and telegraph wires belonging to the 
Police and Fire departments. My system 
consists of one or more multitubular conduits, 
with man-holes at convenient distances ; it 
is essentially a drawing in and out 
system. Its chief merit, perhaps, lies in 
the material of which it is composed. It 
1s a non-metallic material, which under- 
ground is indestructible ; it is cheap; it is 
capable of being moulded into any shape, and 
it has high insulating properties. It is what 
is known in chemistry as a neutral substance ; 
it is impervious to water or moisture or sew- 
age. It is impervious to illuminating gas, and 
sewer gas. It is unaffected by the action of 
acids or alkalies. It cannot rust; it becomes 
harder with age. Unlike metals, it is incap- 
able of expansion or contraction by heat or 
frost. It may be classed amongst the 
asphaltum concretes, but, unlike the street 
pavements and sidewalks, and other forms 
of asphaltum concretes, it is unaffected by 
the elements, and does not deteriorate 
through.exposure orage. It is the one form 
of this concrete in a thousand that is a suc- 
cess, and this is largely due to the oxide of 
manganese in its composition, which ap- 
pears to be the bond between the other ele- 
ments in its composition, and yet it is a ma- 
terial which, though the ingredients in their 
proper proportions are given, it requires a 
peeuliar method of admixture to make the 
compound perfect. I would like to ask 
Professor Gray to talk a little to you now, 
and after that I will present the system as I 
have adapted it to the city of New York to 
the best of my ability.” 

Prof. Gray—‘‘ Gentlemen of the Commis- 
sion: I do not, know that it is necessary 
for me to add very much to what Mr. Dor- 
sett has already stated. He naturally wants 
me to say a few words inasmuch as I have 
been the means of putting this system down, 
as far as it is put down, in the city of Chi- 
cago, and naturally in doing that we have 
had some little experience. As he stated 
a while ago, I have spent considerable time 


and considerable money in studying up this 
question of underground service for electric 
wires. It is not a question there and I don’t 
suppose it is a question here between the 
relative merits of the overground and under- 
ground service, inasmuch as the decision 
there was to go underground anyhow. The 
next question came up, how best to go 
underground. There is no system of tele- 
graphic service, either underground or over- 

und or under the sea, that 1s free from all 
objections, and perhaps all systems have 
some advantages. They all have disad- 
vantages—some of them more than others. 
The best thing we can do is to get a system 
that, in our judgment will present the fewest 














2 





BLECTRICAL REVIEW. 





[October 24, 1885 








difficulties in accomplishing the work. It is 
not wholly an electrical question; it is 
largely a mechanical one, and yet the elec- 
trical side of the question must not be 
lost sight of. After studying the problem 
my conclusion was that I would prefera 
large sewer big enough to drive a four-horse 
team through, that we could get in and string 
our wires around the sides of it; large 
enough to take care of all the wires—but 
that was impracticable in Chicago ; I don’t 
know whether it is in New Yorker not. It 
may be from a pecuniary standpoint, if from | 
no other ; but there it would get so far down | 
below the lake—some ten or fifteen feet, 
because we have to go about twenty five | 
feet down to get clear of water pipes, and | 
gas pipes, and all sorts of pipes that are now | 
in the streets, and I assume that that would 
be the case in any large city. Besides, it 
would cost millions—a great many millions 
—to build such a system. 


‘* Throwing that aside as impracticable, so | 


question at all. 
like this : 
whatever wires he pleases in there. He may 
to, or no insulation, as one man has done in 
a single instance, and finds it work very well; 
but, of course, we do not recommend that. 
We treat the conduit merely as a receptacle 
for wires, and we deliver them through 
streets and into every block. We have 
laterals running from the main man-holes at 
the. corner of each street, running into the 
area ways of the various blocks in the city, 
and from that point the distribution is made 
for that particular block. 

” Now, the question of distribution is one 
| that may be varied, and that is one of the 
beauties of this system, that it can be adapted 
| to any form of distribution that the circum. 
| stances of any particular city may require. 
| Now, we say we have open area ways all 
around our blocks, and it is a very easy 








We run a conduit system, and let | 
any man who wishes to put in wires, put | for telephone purposes. I won’tsay that Irec- | 
| ommend that many crowded together, but that | man-holes?” 


adopt any form of insulation he has a mind | 


| the capacity. 


We have adopted a system | Company, has some samples which have 125 pipe, and which, of course, would occupy 


wires that will go easily in one of those ducts | much less space.” 
Dr. Moses—‘‘ Do those wires go out at the 


is his business, not mine. The Western Elec- | Prof. Gray—‘‘ Yes. At the corner of every 
tric cable, called the Patterson cable, is| street there is a man-hole, and from that 
made of lead pipe, with paraftine insula-| man-hole there is what we call a lateral (indi- 
tion inside. With the size that they make cating on the map). These conduits come 
that, the duct wll only accommodate four. | along here. They all run into that same 
I am speaking now of electric-light wires. So | man-hole.” 

it depends, as I say, upon what you are} Dr. Moses—‘‘ How do you make your local 
using wires for, and what the idea is of the | distribution?” 

man who uses them. Icould get one thou-| Prof. Gray—‘ We leave that question to 
sand in one duct. You multiply that by|the wire-users. We deliver them in the 
the number in any one place, and it gives you | block, and charge them so much for the 
I have no doubt that there are | space, or so much for the wire and the dis- 
a great many questions that some one that is| tance, and they arrange with the property 
well posted would like to ask on this subject. | owners. However, the matter now, as we 
I probably might overlook points that ought | have arranged to do it, is to contro) not only 
to be brought out, but I would be very glad | that, but to deliver the wires to every build- 
if any one has any question in his mind that |ing by a small duct, which will run right 
he would ask it.” around the block, so arranged that you can 

Commissioner Hess —‘‘ What is the strength | take out wires in any building.” 


far as we are concerned at least, the question | matter when you get into one block to carry 
came, what comes next ? I concluded froma small pipe around under the sidewalks 
my experience as a telegraph man, which | which will be large enough for that block 
dates a long way back of this conduit, that | only. No one block can contain a great 
it would not be safe to place any wire under- | many wires, so it is an easy matter to pro- | 
ground, or in any position out of reach of | vide by a small conduit for distribution. 
repairs. | ‘*Of course we could adopt another 


| cement concrete. 


of that?” (Pointing to section of conduit.) 


Mr. Dorsett—‘‘ Five thousand five hundred | 
pounds per square inch—crushing strain. | 


The tensile strength averages about 400— 


{about three times that of the best Portland 


” 


Prof. Gray—‘ One of the points in my 


‘‘Modern improvements in manufacturing | 
and putting | 
wires in position, are very great as compared | 


wires, and insulating wires, 


with what they were even a few years ago ; 


yet it is not safe to conclude that a great | 
system which has cost a great amount of | 


money can be put in any position that can- 
not be readily and easily gotten at. 


** So then, the next question was to devise | 
something or adopt something that would | 
enable us readily not only to put in wires as | 
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required, but to take them out, if necessary. , 
That was the first great fundamental feature 
of the system, and, as Mr. Dorsett has ex- 
plained, we have in Chicago adopted what 
we would call the drawing in and out 
system ; that is, we have provided a conduit, 
or rather a series of conduits, or a conduit 
with a series of ducts connected with man- 
holes. I think the average distance in 
Chicago is four hundred feet. We can 
draw six hundred feet very comfortably of 
any cable that would fill one of these ducts, 


as we have frequently drawn through one | 
man-hole, two lengths, say eight hundred | 


feet. It would depend, of course, on the 
weight of the cable and other things, but we | 
have a system of drawing in and out ma- 
chinery for shoving through and catching on | 
to a wire or rope, or whatgver we need to 
handle the cable, with which we shove 
through at a very rapid rate—perhaps as fast 
as a horse could trot—hook on to a wire 
and draw it back, and then hook on to it 
whatever we wish to draw through; and 
then by another machine which we employ, 
when a rope is hitched on to it the cable is 
drawn through very rapidly, so that [have 
claimed, and do claim, that the wires as they 
are now placed in our conduits are as readily 
gotten at—are as fully accessible as any 
wires overhead ; and they are certainly far 
freer from any of the difficulties that are con- 
stantly happening to overhead wires; because 
if that wire is once placed in the conduit in a 
proper cable, properly insulated, it is a very 
rare thing that it will ever get into trouble. 
That is our experience from the use of wires 
now for over two years underground, more 
or less, in Chicago. 

“‘I do not propose to go into the wire 


mind in reference to this material, or any- 
thing of the same nature, is the ease with | 
which it could be put in any shape that is de. | 
|sired. Those ducts can be made larger or | 


method and run a small conduit around 
every block, and with service wires through | 
area ways. We say that it is not necessary 
to adopt that, as the other mode is better. 
‘Another mode is to run into the block | 
and distribute over house tops, if you can 
make satisfactory arrangements with the 
| owners of the property. Of course there is 
no objection to that if property owners do 
not object. In some instances they do that, in 
some blocks in Chicago, for the present, but | 


locality would require. The same principle 
well as another, but the object of making the 
ducts that size was this: You cannot draw in 
and out wires that are piled on top of each 
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|finally it will come to this distribution| great many of them. Suppose you had a 
system under the area ways, as I think that | | six-inch pipe. Practically, youcould not put | 
is the freest from difficulties, and the safest | Many more wires in it than you could put in 
in every respect, and better for the owners of ‘one or two of those ducts and handle them | 
property undoubtedly. | rightly; so that, to use the space economi- 
“Our system aims to run down every cally, it must be divided into ducts about the 
other street, as you will see. By that means | Size you can easily handle in one duct, and 
|we can touch every block without running | that is the object of the subdivision.” 
|in every street, and then an occasional cross| Commissioner Hess—‘‘ You say you can 
conduit cutting all of these through the draw a cable five or six hundred feet through 
‘other way just often enough. It is not that without injury to the cable, without 
| necessary to put those through every other straining it.’ 
street, but every four or five blocks, just | Prof. Gray—‘‘ Oh, yes, we have done that. 
often enough to make it convenient to get } The interior of the duct is very smooth. It 
|from one side of the city to the other, and | is moulded on a polished surface, and, as it 
laterally if you want to do it. That is a| | is drawn out, it leaves it in practically a pol- 
question that is wholly determined by the | ished condition inside.” 
need of any particular locality.” Mr. R. W. Pope—‘* You said there were 
| . Commissioner Loew—‘‘ How large a con-| four electric. light wires in the duct. Did you 
.- have you, Professor, at any one place?” | Mean that was all you could put in, or all 


Prof. Gray—‘‘ We have on La Salle street | that you did put in?” 
twenty-six ducts.” Prof. Gray—‘‘I mean that in drawing 


Commissioner Loew — ‘‘ How is | through they put four in a duct—the West- 
that?” | ern Electric Company. Of course, with a 
Prof. Gray—‘‘There we have a 10 duct| wire made smaller, with thinner insulation 
conduit. There is a ten and a nineteen at | than they made, more coald be put in.” 
points like that on Washington street at the| Commissioner Hess—‘* What insulation do 
tunnel, and La Salle street at the tunnel. | they use ?” 
Where all the wires must come intocross} Prof. Gray—‘In this particular instance 
the river, we make a larger conduit. We) they use what is called the Patterson cable. 
have nineteen holes.” | It is made in a lead pipe. Of course, that 
Commissioner Loew—‘‘ How many wires | lead pipe takes up a good deal of room, and 
are in that? How many will it carry?” the wire, which is a large wire to begin with, 
Prof. Gray—‘‘ It depends altogether what | is surrounded by jute; then hot paraffine is 
kind of a wire you are using. One of those | injected into this lead pipe until it is filled. 
ducts can carry four electric light wires, or | All those present who are familiar with elec- 
125 telephone wires, or 25 telegraph wires. | tric-light wires understand what the Patter- 
It depends entirely on the thickness of the|}son cable is. There are various kinds of 
insulation that the party uses. Mr. Fay, | wire, of course, and some with thinner insu- 
General Manager of the Chicago Telephone | lation than that, or rather others with no lead 








large 





smaller, as the demands of any particular | 


of operation would form it for one size as| 


other with any kind of success, if there are a | 





Mr. McDonough—‘* What arrangement is 
there for drawing a lead armored cable 
| through the duct, taking the spring out of it 
| if it is rolled from the drum?” 
| Prof. Gray—‘‘ The cable is delivered on a 

drum. It stands up over the man-hole. 
Then there is a guide to start the thing. <A 
|man stands there and feeds it down and 
| keeps it to the right curve. There is a cap- 
stan arrangement situated in the other man- 
| hole opposite the duct, which may be the 
whole length of two blocks. If the cable is 
not too heavy we can draw two blocks very 
comfortably right through one man-hole.” 

Mr. McDonough—‘‘Is that sufficient to 
make the cable perfectly true, and have it go 
in on the line without any spring at all?” 

Prof. Gray—‘“ A lead pipe, you know, has 
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| no spring on it. It stays where it is put. 
Of course as it goes in it is straightened. 

We experience no trouble whatever in prac- 
tical work. We have put in certainly twenty 

| miles of cable.” 

Mr. Dorsett—‘‘ Would not that be one of 

the advantages of a small duct?” 
| Prof. Gray—‘‘ Of course you could have 
the cable so large that it would not be 
manageable. Any cable that will go in that 
duct, very readily takes its shape as it goes 
| in.” 

Mr. McDonough—“ The contention I made 
was that coming into contact with the sur- 
face of this hole in the duct you would get 
up so much friction there that you would 
not be able to draw it through from man- 
hole to man-hole.” 

Prof. Gray—‘‘The only answer I have to 
make to that is that we do it. This reminds 
me of the fellow in jail to whom his lawyer 
came and said, ‘My dear fellow, they can’t 
put you in jail.’ ‘ But,’ said the man, ‘I am 
in jail.’” 

Dr. Moses—‘‘ When you wish to make a 
distribution for one particular block do you 
use a special cable for that block?” 

Prof..Gray—‘‘ We use whatever wire is 
needed at that time.” 

Dr. Moses— “Do you use the cable 
specially provided from a central station 
running from the main?” 

Prof. Gray—‘‘ We take a wire out from 
the main at any point we want. Some peo- 
ple put in the single wires, you know. They 
can draw a bunch of wires through that duct, 
whatever it will hold, or a single wire, and 
in that case of course they have nothing to 
do but just divert that wire into any one of 
these blocks.” 
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Dr. Moses—‘‘Do you provide for the 
wants of each block as you reach it? ” 

Prof. Gray—‘‘ We provide the space. We 
do not provide the wires. We provide the 
conduit.” 

Dr. Moses—‘‘ I simply wish to know what 
the facilities may be for supply.” 

Mr. F. L. Pope—‘‘ Do you have any in- 
stance where a small pipe runs from the man- 
hole to the corner of the block, and different 
classes of wires are put into the same con- 
duit, electric-light and telephone wires for 
instance, or do you provide two separate 
channels from the man-hole to the block?” 


Prof. Gray—’In some instances there are 
two separate channels, but. in many in- 
stances there is only the single 7-hole con- 
duit. That we do wherever it is desirable 
for any reason whatever to lay two sets of 
laterals. Otherwise we do not. We have 
that in some cases; in others we have not. 
We have conduits all over the city; most of 
them that size, and we keep all of the elec- 
tric light wires in one, so far. That was the 
design to keep the electric-light and heavy- 
current wires of all sorts in that set of 
conduits.” 

Dr. Moses—‘“* How far apart are they?” 

Prof. Gray—‘‘ About six inches of earth 
between the two conduits.” 

Mr. Dorsett—‘“‘ It would average about six 
inches.” 

Mr. F. L. Pope—‘‘ What are the usual 
methods adopted for making the jointings of 
the wires in the man-holes? ” 

Prof. Gray — ‘‘ Well, in the Patterson 
cable, which is more used, perhaps, there 
than any other, whenever they take a wire 
out they have a mode of sealing the jointing 
up, and then it doesn’t need any protection 
farther than the ordinary insulation.” 

Mr. F. L. Pope —‘‘ The joint is simply 
made in the wire, and then the insulating 
covering is replaced over it in some way?” 

Prof. Gray—‘* Yes.” 

Dr. Moses—‘“‘Is there any delay when a 
service is asked for in a householder getting 
it?” 

Prof. Gray—‘‘ There is no delay on our 
part. We have four or five electric-light 
companies in our conduits. Now, if a man 
wants a light it is the company’s business to 
get a light to him, not ours. We charge 
for the use of the conduit. Then there isa 
ticker service. We rent them the space 
in the conduit and they get the wires to their 
customers. That is a part of the business 
we pay no attention to. Of course, if it were 
our business we would see that it was done, 
but we cannot be a conduit company, and a 
ticker company, and an electric-light com- 
pany, and a telegraph company, and every- 
thing all at once; it is not practicable. The 
services must be divided up; and that di- 
vides it up very nicely.” 

Dr. Moses—‘‘ When you lease your con- 
duits do you do it according to the diameters 
of the insulation or the diameters of the 
wires?” 

Prof. Gray—‘‘ Where we wholesale it, we 
go by the space. Now to answer the ques- 
tion that you will ask me next—we own a 
certain number of wires for individuals. 
For instance you have a private wire. You 
want a single wire. You do not want to 
rent a whole duct. We take our chances on 
that and buy a cable and put it in ourselves. 
We rent you a wire and put it in your office, 
and wherever you want it from our own 
cable. We now have one cable in most of 
that south-side system; most of the cases 
are covered by the various companies, the 
electric light, the telephone, the telegraph, 
the American District and the ticker service, 
and all that are represented by companies, 
and it is their business to look after their 
own customers.” 

Commissioner Hess—‘‘ Do you guarantee 
the effective working of the wire? ” 

Prof. Gray—‘‘ Not at all, only so far as it 
is affected by the conduit,” 

Commissioner Hess—‘‘I mean so far as it 
is affected by the conduit.” 

Prof. Gray—‘‘ We keep the conduit in 
order. If the conduit gets broken, or any- 


thing of that kind, it is our business to re- 
pair it.’ 
Commissioner Hess—‘‘ Have you had any 
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' complaints as to the unsuccessful working of 


the conduit?” 

Prof. Gray—‘* We have not.” 

Commissioner Hess—‘‘ How long have you 
been working it?” 

Prof. Gray—‘‘ We began laying this sys- 
tem last fall. We have had wires under- 
ground there for the past two years. How 
long ago was it!” (To Mr. Dorsett). 

Mr. Dorsett—‘‘ A year ago last spring.” 

Prof. Gray—‘‘ These wires have been work- 
ing since that time. They have now adopted 
our conduit for the balance of the city. We 
began renting space as soon as we got the 
conduits down.” 

Mr. R. W. Pope - “‘ Practically, Professor, 
how about the joints in these man-holes? Do 
many of the cables run through or are they 
joined up at the man-hole?” 

Prof. Gray — ‘“‘That depends upon the 
weight of the cable. They aim to draw as 
long a section as they can and not injure 
the cable, so as to have as few joints to make 
as possible. That is a mere matter of 
economy with them. With the Patterson 
cable for instance, they draw through two 
blocks without making a joint, but, if neces- 
sary, a joint is made in each man-hole. That 
is a practical question which comes up to 
the cable men and not to us.” 

Mr. R. W. Pope—‘‘I wanted to know 
what the experience was, that was all.” 

Prof. Gray—“ That is about it; ina great 
many instances they make a joint about 
every other man-hole, which means every 
other block.” 

Dr. Moses—‘‘ Have you a system of sep- 
arate services in each one of these blocks?” 

Prof. Gray—‘‘ No,” 

Dr. Moses—‘‘ Have you had experience as 
to running electric-light circuits with tele- 
phone circuits ?” 

Prof. Gray—‘‘I know the result of tele- 
phone and telegraph service when run near 
together. Of course, we all know that tele- 
phones are more easily affected than any 
other class of wire. There is no difficulty in 
working electric light and telegraph wires 
together. There is no difiiculty in working 
electric-light wires and telegraph wires in 
the same conduit, if you will let me put the 
wires in and fix them asI want them. But 
as a precaution which any one would natur- 
ally take, we prefer to have all the heavy- 
current wires in a duct by themselves.” 


Commissioner Hess—‘‘ You claim you can 
run an electric-light and a telegraph wire in 
the same duct?” 

Prof. Gray—‘‘ Oh, yes,” 

Commissioner Hess—‘‘ Without injury to 
the electric light, I suppose?” 

Prof. Gray— ‘‘ Without any injury to 
either.” 

Mr. R. W. Pope—‘‘ Are there any wires 
using the Gray Harmonic system through 
the conduit?” 

Prof. Gray—‘‘ Yes. The Harmonic sys- 
tem runs through the Postal cables, and I 
have worked telephones right inside of that. 
Of course, if they were exposed, and had no 
shields of any kind, practically you could 
not use your telephone at any great dis- 
tance.” 

Dr. Moses—‘‘ Are the shields grounded?” 

Prof. Gray—‘‘Oh, yes, they lie right on 
the conduit, and, as that conduit is iron, they 
must be grounded very effectually.” 

A Gentleman—“ In case there should be an 
explosion of a steam pipe or anything near 
the conduit, would that cause any trouble?” 
Prof. Gray—‘‘ It is readily mended. It is 
the easiest kind of a system to mend in case 
of an accident.” 

The Gentleman—‘‘In doing so, you would 
have to take out the cable.” 

Prof. Gray—‘* Not necessarily. You can 
make that in sections, and take one of those 
sections right out and put it together without 
disturbing the cables that are in there. It 
might be advisable in some cases, if you did 
not have it full—it might be easier to draw 
the cable out and draw it in again than it 
would be to put that conduit in in sections 
and join it up, but that is a question that I 
would settle at the time when the accident 
happened.” 

A Gentleman—‘‘In Chicago you have 
area ways in which to lay your pipes. Now, 





I would like to know how you lay them in 
New York. Take it down in Wall street, 
take it in all the lower part of the city of 
New York—there are no areas there.” 

Prof. Gray—‘‘ Your distribution would 
either have to be from the distributing pipe 
in the street, around the block or over the 
house-tops, from the distributing point 
there.” ; 

Commissioner Hess—‘‘ Or a court-yard.” 

Prof. Gray—‘‘ Or court-yards. It is not 
limited to any one variety of distribution at 
all. It is a question that has to be settled in 
every city according to the circumstances 
you have to meet.” 

A Gentleman—‘‘ Take it where they would 
have to branch off parallel, 45° or around a 
corner across the street, how would you get 
there? In Chicago you have square corners, 
but New York doesn’t have square corners.” 

Prof. Gray—“ Your question is, Can you 
lay a conduit on a curved street? Why, there 
is a certain amount of curve that can be put 
into these pipes, if the curve is not too sharp, 
but I take it there is no street but that you 
can meet the objection in this way—you can 
lay your conduit as far as you can go straight 
or on a curve, and put a man-hole in there, 
and go off in the other direction.” 

A Gentleman—‘“ How would you draw in 
your cable on a curve ?” 

Prof. Gray—‘‘ We would draw itin. Of 
course there is more friction on a curve than 
on a straight hole, though if the curve is 
down there is not. You could draw a cable 
that sagged down more easily with a curve 
than you could with a straight hole. 
were suspending a cable in mid-air it would 
have a curve.” 

A Gentleman—‘‘ Wouldn’t you have 
trouble with moisture in such a trap as 
that ?” 

Prof. Gray—‘‘ I would not have that trap 
in it. I merely spoke of that for illustra- 
tion. It would be better to drain toward 
the man-holes from the center.” 

Mr. F. L. Pope—‘‘ Your idea is that 
wherever the curve is too great to draw the 
cables conveniently, you put in an angle and 
a man-hole ?” 

Prof. Gray—‘‘ Yes, an angle and a man- 
hole.” 

Mr. F. L. Pope—‘‘ You have been to 
Boston, I suppose ?” 

Prof. Gray—‘‘ Well, I have. You can 
generally avoid a curve there by going 
through a narrow alley.” 

Mr. Geo. Worthington—‘‘ With the con- 
duits, Professor, that you have described, 
has there been any trouble caused by sewer 
gas ?” 

Prof. Gray—‘‘ Not the slightest. 
conduits are impervious to sewer gas.” 

Mr. Dorsett—‘‘I would like to show my 
plan as I have adapted it for New York. 
The object of the Dorsett system is to facili- 
tate the laying and distribution of the con- 
ductors throughout a city, or any part of the 
same, to the better insulation of said con- 
ductors, and the prevention of inductive or 
other injurious effects, arising from the close 
proximity of circuits for different purposes, 
such as telegraphing or telephoning on the 
one hand, and electric lighting on the other. 

‘The system is comprehensive and com- 
plete, in so far as it provides for the economi- 
cal laying and working of all the circuils 
which the present needs of business and 
communication require ; in other words, it 
provides for the running in close proximity 
of circuits for carrying the strongest and 
most intense currents, as well as those for 
carrying the most feeble electrical impulses 
such as are produced in the operations of 
telephony, and this in such manner that 
there will be no danger to any circuit from 
such proximity, while all are brought within 
ready and easy access. 

“The system comprises main and branch 
pipes, or conduits, in which the conductors 
are carried in the manner hereinafter speci- 
fied. The main consists of three separate 
and independent pipe lines ; one containing 
such wires as are required for communi- 
cation with distant points, or other cities, 
and which are designated as trunk lines; 
another pipe contains the wires of circuits 
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used in local communication, and _ inter- 
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communications, such as telephone lines, 
fire and burglar-alarm circuits, and the like ; 
while the third contains the circuits used for 
electric lighting, transmission of power, or 
those industrial and domestic applications of 
electricity which require powerful currents. 

“The lines are run through the streets of 
a city, at such a distance below the surface 
as will insure protection against bending or 
injuries from repair of the streets, subsidence 
of the surface soil, and the like. Generally, 
and whenever convenient, the lines are run 
midway between the buildings on either side 
of the way, and with the trunk line between 
the other two. 

‘At the intersections of the streets the 
three lines are run into what are termed 
man-holes—that is, subterranean chambers 
large enough to permit a man to enter them 
for obtaining access to the pipes, or con- 
ductors, therein. These man-holes are con- 
structed in a way to keep out water, moist- 
ure, moist air, sewage, illuminating and 
sewer gases, and other matter, and are 
provided with suitable detachable double 
covers. The pipes pass through their sides, 
and the wires can be carried from one pipe 
to another, as may be required. 

‘‘Between the man-holes, and along the 
blocks, or squares, are numerous subterranean 
chambers, which are called, or designated, 
as hand-holes. These are placed as nearly 
practicable opposite the dividing lines, 
between the buildings, so that in places 
where the buildings are of about the same 
frontage two hand-holes are required for 
each group of four houses, as will shortly be 
explained. 

‘‘The hand-holes are for the purpose of 
running branches from the two pipe lines, 
on either side of the trunk line, which latter 
does not pass through them. They are much 
smaller than the man-holes, though con- 
structed on the same principle. The pipes 
containing the signaling, and those with the 
electric-light wires, enter these boxes, and 
one or more of the wires or branches from 
the same are brought up to a higher level, 
and taken off into smaller branch pipes to 
the buildings. Four of the smaller pipes 
run from each hand-hole, one to each of the 
four nearest buildings, and in laying the 
hand-holes and branches it is desirable to 
locate the former as near as possible to each 
other in order that all the branches may be 
placed in laying in one smalltrench. Of 
the two branch pipes that run to each house, 
therefore, one contains the wires of an elec- 
tric-light circuit, the other those of a tele- 
phone or other signaling circuit. In the case 
of the former there may be one or more 
leading aud return wires for the same house- 
circuit, or the leading wire or wires to one 
house, and the return wire or wires from 
another, This is obviously a matter of 
choice, and not essential to the main features, 
that of isolating the electric-light circuit 
from the others. 

‘The material is an insulating compound, 
containing coal tar, paraffine, silicious sand, 
pulverized ashes and cinders, oxide of man- 
ganese, and ammonium chloride, in certain 
proportions. 

‘** This material I use for the mains of my 
system, preferring it to all others. The joints 
between the sections of the pipes may be 
either of metal, or the entire conduit may be 
made from the insulating material alone. I 
make the man-holes of this material also. 
The hand-holes are also made of this ma- 
terial. 

‘*Inasmuch as the mains are buried deep, 
and are of comparatively large size, they are 
advantageously made of the insulating com- 
pound alone, but it is extremely undesirable 
to bury the branch pipes deep, in fact they 
should be but little below the surface or 
flagging of the street, and as they carry, 
usually, only one or two wires, they should 
be made quite small. Instead of making 
them, therefore, of the compound alone, I 
use iron pipes which are filled with the com- 
pound, through which passages are formed 
for the wires. By this means the requisite 
strength and insulation are obtained. 

“That section is exactly a duplicate of what 
we make. The sections are made in my 
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The American Bell Telephone Company 
has declared an extra dividend of $2.00 per 
share, payable November 15. 





We call attention to the very interesting 
remarks of Prof. Elisha Gray, on under- 
ground conduit systems, which appear in 
another column. 





The central telephone station of the Bell 
Company, 4138 Olive street, St. Louis, caught 
fire Tuesday night, but the flames were con- 
trolled within thirty minutes after their dis- 
covery. The fifth floor, which is used as 
the operating room, was completely gutted. 
The loss to the Telephone Company will not 
exceed $5,000, which is covered by insurance. 
The fire burned away the cupola befote it 
was discovered. 





We hear that the managers of the Erie 
Telephone Company at Lowell are likely to 
get all the law they can attend to before 
they finish with the former management. 
The company is likely to be sued for salaries 
and expenses for some two or three years for 
which the former managers have never re- 
ceived anything, and this sum, it is said, will 
amount to $25,000 or $30,000. 





Many Erie stockholders are questioning 
the policy which the new managers have 
pursued ; they claim that the price of their 
stock has been injured by these suits, and that 
with a prospect of long expensive litigation 
no one cares to invest. We hear that a 
large number of stockholders are about start- 
ing a movement to inquire into the reason 
for the proposed litigation, and whether it is 
doue in the interest of the stockholders, or 
for personal reasons. More attention to the 
business and less law is evidently needed to 
make the stock bring anywhere near its 


value. 





The New England Telephone Company’s, 
troubles still continue, The rise in rates is 
causing the return of many instruments. 
Several exchanges will have to be closed, 
and many others will ‘ead reduced in 
numbers. Concord, N. H., St. Johnsbury, 
Vt, Holyoke, Mass., Lawrence, Mass., Au- 
gusta, Maine, and other places will or have 
lost over half their list. To keep those left 
= at an advanced price, will be a hard 
ask. 

The service is likely to become another 
cause of trouble if the policy of discharging 
old, experienced line and trouble men and 
putting in their places green boysis pursued. 

We may show our readers next week that 
the rise in prices throughout New England 
is wholly attributable to the American Bell 
Company, who receive nearly the entire 
benefit derived. 





The Review presents its readers a very 
complete story of what is claimed by gentle- 
men of experience, more or less, in placing 
wires underground. Three leading systems 
are described, the Dorsett Conduit, the 
Okonite and the Standard Underground 
Cable Company. The first-named does not 
deal with the wire and cable question, it 
only provides a receptacle for them, and 
that it has proven a practical success is 
shown in the remarks of Prof. Elisha Gray, 
who has expended probably $250,000 in the 
work in Chicago. The Okonite Company 
present a new system of cables for under- 
ground work which can be used without the 
aid of conduits, and the Standard Company, 
using the well-known Waring cable, gives a 
history of its work. Each system we illus- 
trate, and from our. pages this week the 
reader, who is at all interested in this new 
problem to be met by the electrical 
companies, will find the latest data concern- 
the underground question. The New York 
Subway Commission now has the matter 
before it, and will render a decision as soon 
as certain cities where the underground sys- 
tems are in operation have been visited and 
the work investigated. 





SUCCESS OF THE INCANDESCENT 
LIGHTING COMPANIES. 

Of all the progress made in the electrical 
field of recent years, the work in incandescent 
lighting that of the Weston, of the Brush- 
Swan and the Sawyer-Mann companies is at 
once the most pronounced and gratifying. 
Beginning, as they all did, under most un- 
favorable conditions, with a public unin- 
formed as to the advantages of incandescent 
lighting, and a greedy and slow-going rival 
to fight, they struggled on, step by step, 
until now they have beaten away the ob- 
stacles that stood in their path, and by sheer 
superiority of apparatus and straightforward 
business methods forced their way to the 
front. 

They began their work modestly, making 
no rash promises that could not be realized, 
and leaving prediction and prophesy for the 
prophets. When they found they could get 
a certain number of incandescent lights with 
a certain horse-power, they offered to take 
contracts to do this and no more, and thus, 
keeping within the bounds of practical feasi- 
bility, they performed what they promised, 
and got a reputation for consistency and 
thoroughness which has remained to them to 
this day. 

It is curious to look back upon the strug- 
gles of these companies, and watch them as 
they improved their processes, while, at the 
same time, beating back what was then a 
powerful rival, but has grown weaker and 
weaker as they have advanced. The Uni'ed 
States and the Swan companies had many a 
tussle with this rival concern. The latter 
company bested it so thoroughly in England 
that its growl has sunk to a plaintive whine, 
and the Sawyer-Mann Company fairly and 





squarely beat it on its own ground here in 
America. This company, that would like to 
have posed as a monopoly, has been com- 
pelled to limit its claims in the incandescent 
field. 

It cannot make the public pay it tribute 
for usiug a vatural product that was dis- 
covered before its name emerged from ob- 
scurity. 

Iiad it succeeded in this, it might, per- 
haps, before it got through, have succeeded 
in making us pay it a royalty for the enjoy- 
ment of the light of the sun and the moon 
and the stars. 

Under such extortion, life—to use an ex- 
pression of Mr. Mantalini’s—would be only 
one ‘‘ demnition grind.” 

Fortunately, this was not to be, and to-day 
the best incandescent lights to be found in 
the country are furnished by the rival com- 
panies—the Brush-Swan Company, the Wes- 
ton-Maxim Company and the Sawyer-Mann 
Company. There is still another light for 
which much is promised. It is the invention 
of Dr. Moses, and is said to be a striking 
improvement on the Edison light. 

The advantages possessed by the ‘‘ Swan” 
and the ‘‘ Weston” and the ‘‘Sawyer-Mann” 
incandescent lighting systems must be easily 
apparent to all practical business men. Be- 
sides the excellence of the lights themselves, 
the system of distribution cannot but com- 
mend itself to the consumer, and we take it 
that the consumer has something to say. 

In isolated lighting the superiority of these 
systems has been demonstrated an hundred 
times here in New York City. 

Many great buildings belonging to wealthy 
corporations and individuals have been fur- 
nished with one of these systems that we 
have named, after a careful comparison had 
been made with the others that exist. 

Projectors visiting New York should not 
fail to examine the‘‘ Weston,” the ‘‘Swan” 
the ‘‘Sawyer-Mann,” the ‘‘Schuyler,” and the 
‘*‘Mather-Perkins” incandescent systems of 
lighting. 





ELECTRICITY DIRECT FROM CJAL. 

The superiority of electricity as a source 
of light and power has come to be admitted 
on all hands, and, even at its high cost, it 
has made its way rapidly into every-day use. 
This is simply due to the fact that it has no 
disagreeable attributes, whilst its advantages 
are numerous ; thus there is really but one 
objection left for its opponents to stend 
upon, and that is its highcost. This, for the 
present, places it, to a great extent, in the 
category of luxuries, but the time is surely 
coming when this last important obstacle 
will be overcome, and we will then have 
left far behind the threshold of the ‘‘ Electri- 
cal Era.” It is only necessary te turn to the 
history of the past great inventions fora 
basis for such a hope, and there will be found 
the lesson of wants supplied where great 
need leads the way. Take, for instance, the 
history of the steam-engine, and here there 
arose a Watt to give it practical value. Not 
until he perfected it by his scheme of the 
condensation of the steam did it really begin 
to fulfill its mission. That simple applica- 
tion of one of nature’s simplest processes 
gave to the introduction of the steam engine 
the impulse whereby it has since achieved 
results that have made mankind wonder. 
So it will be with the applications of that 
form of energy which is destined to be its 
successor—electricity. To-day, throughout 
the world, out of every horse-power of 
energy used for the incandescent electric 
light, and indicated on the piston of the 
engine one-half is lost outside of the mains. 
According to Dr. Fleming forty-nine fiftieths 
(48) of the total energy of thecoal is irrev- 
ocably lost, and but One-fiftieth is obtained 
in light and keat in the filament. These are 
indeed figures to ponder, and from them we 
may realize the great advantage in point of 
cost which would accrue from the discovery 
of a method to obtain electricity from coal 
without the intervention of the boiler, steam- 
engine and dynamo. More than a year ago 
there was first announced a determination to 
attack this problem and there are to-day 
many intelligent original workers in this 
direction. The first public exhibition of 





apy recent results was that at the Inveat- 
or's Exhibition in London recently, where 
Mr. J. A. Kendall exhibited a battery based 
on the well known phenomenon of the pro- 
duction of an electric current by the 
passage of hydrogen through one platinum 
plate ata fe heat, another being exposed to 
burning oxygen, these plates acting as elec- 
trodes and the circuit between the two being 
closed by a metallic wire. These electrodes 
are arranged in the form of concentric tubes 
closed at one end, and are separated by a 
fluid medium of fused glass. Hydrogen gas 
is continuously supplied to the inner platinum 
tube, while the entire apparatus is maintained 
at a high temperature by means of a furnace 
fed with coke or liquid or gaseous fuel. In 
the exhibit a Fletcher’s gas blow-pipe was 
used, and a Spuegel air pump connected 
with the inner tube. According to Mr. 
Kendall the E.M.F. of this cell is 0 7 volt. 
Producer gas, a compound of hydrogen and 
carbonic oxide, may be used instead of pure 
hydrogen. Further experience with this 
battery is awaited with interest, and though 
should it not prove the success we hope for 
it, yet it will have served the purpose of 
stimulating effort towards the solution of 
this most important problem. 








‘“* HERE’S A STATE OF THINGS!” 

We are informed on good autbority that : 
‘The United States Attorney for the West- 
ern District of Tennessee, Mr. H. W. Mc- 
Corry, has renewed his application to the 
Department of Justice to test the validity of 
the Bell Telephone patent, and a similar ap- 
plication has been made by the Washington 
Telephone Company, of Baltimore, and both 
applications have been referred to the Interior 
Department for investigation.” 

Whether or no this is the beginning of an- 
other roaring comedy in three acts, or is to 
prove an unsuccessful melodrama, with new 
scenery and costumes, it is impossible at the 
present writing to predict. 

In the last performance of this nature we 
witnessed, the clown was the best we ever 
saw, and the jokes, though not good, were 
at least original. But notwithstanding this, 
little interest was munifested until the ap- 
pearance of the ballet at the end of the per- 
formance, when the house was packed and a 
crowd fought for entrance at the doors. 

The press of the country, which seemed at 
first undecided, now declared that the ballet 
was a thoroughly artistic and successful pro- 
duction, and its popularity a credit to Amer- 
ican intelligence and discernment. A portion 
of the press, however, who had _ positively 
refused to sanction such a performance and 
contented themselves in taking it in behind a 
wire screen, insisted that their brethren 
changed the position they first assumed be- 
cause they had been ‘‘seen” by the manage- 
ment. This charge is, of course, too absurd 
to be considered seriously. 

As we said before, we cannot say if this 
last action will stand or not. If private ad- 
vices which we have received from Washing- 
ton are true, as we believe, the position as- 
sumed by opponents of the Bell Company 
cannot be maintained. We have no hesi- 
tancy in making public the nature of these 
advices. Itis said, on good authority, in- 
deed, there are those willing to make affidavit 
to the facts, that Attorney-General Garland’s 
cook is sister-in-law to the I-talian regularly 
stationed in the office of the Washington 
Telephone Company of Baltimore—though 
where the officers of this Company procure 
the means for such high-living is one of the 
subtle mysteries of the telephone business. 
But law is law, and justice is justice. The 
animus in the case must be immediately ap- 
parent to the meanest intellect. ‘‘’Tis not as 
deep as a well, nor as wide as achurch door ; 
but ‘tis enough ; ‘twill serve.” Obviously 
there must be constant and friendly com- 
munication between the Garland household 
and the complainant’s office, and this, of 
course, would render any hostile action on 
the part of the government against a rival 
Company at once unfair and improper. 

Those who have followed this matter will 
remember that a portion of the press first 
took up the matter by condemning the At- 
torney-General for sanctioning with his 
authority the bringing of a suit against a 
rival company to that in which he was him- 
self personally interested. Little by little 
other portions of the press took up the fight, 
if not as champions of the Bell Company, at 
least in condemnation of those who would re- 
view and examine those claims, and what 
was only scattering fire, a desultory and 
feeble aggression, soon became general, and 
one loud and prolonged cannonade was 
opened upon the presumptuous officer who 
questioned the claims of the Bell Company. 
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GENERAL WESTERN NEWS. 


At Steyer, Austria, a new form of incan- 
descent lamp, known as the Puluj lamp, is 
manufactured, which has some peculiarities 
worthy of passing notice. 

The material used for the filament is 
Manila hemp, which is given the shape of a 
trefoil; or better, the outline is that of a 
thumbless glove with but three fingers. 
This form is given to the material by fasten- 
ing it upon a plate of iron through the sur- 
face of which are projecting pins corre- 
sponding to the curves at the ends of and 
between the fingers. The terminals are 
drawn taut, and the ends flattened at the 
same time by aclamp or vice. The filament 
is removed after having become fixed. Itis 
then placed in a bath of mineral oil, where 
it is rendered incandescent and carbonized 
by an electric current. 

It is claimed that the product is capable of 
withstanding a tensile s‘rain of 24 kilo- 
grammes per square millimeter. The flat- 
tened terminals are afterward galvanized and 
soldered to the platinum terminals. For 
joining the two metals, copper and platin- 
um, silver solder is used. 

The resistance of this lamp is 214 ohms, 
and it gives, with a difference of potential of 
20 volts at the terminals, a luminous intens- 
ity of 20 candles, with a life of 1,000 hours. 





A huge electric-light is to be erected upon 
the Isle of May, in the Forth, Scotland, 
for which the foundation is now being con- 
structed. The luminous intensity of the 
light is to be about 1,000 times that of the 
ordinary light-hvuse lamp, and will give four 
flashes each thirty seconds. The optical 
apparatus is of the condenser type intro- 
duced by Thomas Stevenson, Engineer of 
Northern Light houses. A smaller light will 
also be erected in place of an oil lamp which 
will direct its rays in another direction from 
the same point, A peculiarity in the ar- 
rangement of the former consists in a method 
of inclining the lamp downward to make its 
light more available at short distances in 
foggy weather. 





Jules Godard, the celebrated aeronaut, was 
the inventor of a simple electrical apparatus 
for the benefit of balloonists, especially dur- 
ing night excursions. It consists of a light 
pallette, which, while the air-ship moves 
horizontally remains in its normal position. 
When, however, this rises or descends, the 
instrument is deflected, and makes contact 
with a battery circuit ringing a vibrating 
bell, thus calling attention to the change of 
direction. 





At the recent meeting of the Electro 
Technical Society, of Berlin, in honor of the 
International Telegraphic Conference, the 
historical apparatus belonging to the imperial 
Post office department, was exhibited. The 
collection includes a copy of the electro- 
chemical machine of Scmmering (1809), 
Gauss & Weber’s magneto-electric telegraph 
(1833), Bain’s needle telegraph (1847), Sie- 
mens’ telegraph (1846), and many other an- 
tique specimens equally interesting. 





Electricity played an important part in a 
recent dramatic representation, near Brad- 
ford, England, at Sir Titus Salt’s Seminary 
for young ladies, one of whom was the 
writer of the spectacle called *‘A Midsum- 
mer Night’s Fancy.” 

Oberon, King of the Fairies, feeling that 
his royal prerogatives are being encroached 
upon by science and its votaries, convenes 
his court of dignitaries, ‘‘ Imagination,” 
“Magic,” ‘‘Sorcery,” and ‘‘ Spiritualism,” 
and announces that inasmuch as mortals no 
longer obey his laws, he has decided to quit 
the carth and return to fairy land. 

The discussion which ensues is interrupted 
by the entrance of ‘‘ Science,” who, uncon- 
verted by the false arguments of the fairy 
King, calls his ‘‘ ministers,” ‘ Mechanics,” 
‘*Physics,” ‘‘ Steam,” and ‘ Electricity,” and 
a colloquy follows, which of course ends in 
the discomfiture of the fairy King and his re- 
tinue, and their departure for ever from their 
lost possessions. 

Brilliant elcctric-lights adorn the persons 





of “Science,” and “Electricity,” and the 
interpretation of the spectacle, which was 
done entirely by young ladies, was perfectly 
successful. 





The withdrawal of that Memphis suit, 
where Uncle Sam was expected to grind to 
impalpable powder the great monopoly, re- 
minds one of the old rhyme, the original of 
which read: 

‘“* The Duke of York, with forty thousand men, 

Marched up the hill—and then marched down 

again.” 

The question naturally arises, what was 
the object of the grand charge? Was it that 
of a huge army of stock bears, or was it an 
honest attempt, based on cunviction, to set a 
wrong right, to throw the telephone into the 
public domain, and thus annul the bottom 
rights of all telephone inventors. Surely, if 
this were done, in the race for supremacy he 
who was first established must have stood 
first in the contest. The present so-called 
monopoly is not alone dependent upon the 
assumed inventions of Reis ‘There are in 
the hands of the so-called monopoly many— 
very many improvements, equally as vital to 
successful telephonic work as the magneto 
telephone, which, in addition to the thou- 
sands of plants occupying the territory to- 
day, would certainly give a decided advan- 
tage to the existing system, and experience 
has, through several years of practical work, 
added constantly to a long list of such im- 
provements, which are the property of the 
Bell company. If honest competition were 
the object sought, with new apparatus, new 
methods, and fair rates fur service, the road 
to success would be a rugged one indeed, 
and a very large outlay of money would be 
required to make a start; while if ruinous 
opposition were the policy adopted, no new 
recruits would be nearly so well prepared 
and disciplined for the fight as the regulars 
now in the field. What the real object of 
the move was, or whether it was all a mis- 
take, an error, a misunderstanding is one of 
those things no fellow can find out. 


In the meeting of our council, on the 12th 
instant, considerable discussion was indulged 
in on account of the introduction, by Alder- 
man Manierre, of the following order of iw 
quiry relative to the ways and doings of the 
Chicago Sectional Underground Conduit 
Company: 

Whereas, On July 31, 1882, page 97, 
Council Proceedings, an ordinance was passed 
granting to Henry Corwith and others, their 
successors or assigns, the privilege of con- 
structing and operating an underground con- 
duit for electric wires in the streets and alleys 
in the city, which said franchise is now held 
by a corporation known as the Chicago Sec- 
tional Underground Conduit Company, that 


section 5 of said ordinance provides that|R. M 


other persons shall be allowed to use said 
conduits, after being duly authorized by ordi- 
nance; and 

Whereas, It is reported that said conduit 
company has allowed parties to use said con- 
duit without such me having first ob- 
tained the consent of this council by a proper 
ordinance, while it has excluded others who 
are desirous of securing its benefits and will- 
ing to pay for the same; that said conduit 
company has granted to persons the right to 
dig up the streets for the purpose of laying 
electric wires on permits to said company for 
its own use by the Department of Public 
Works, all of which are in direct violation of 
the spirit and letter of said ordinance; and 

Whereas, Said conduit company has 
failed to appreciate the fact that a most valu- 
able franchise was granted to it by the city, 
in that it compelled the city to pay a bonus 
of $10,000 for the privilege of providing for 
its wires; it is therefore 

Ordered, That the Law Department be 
and is hereby directed to cause an inquiry to 
be made as to the above facts bearing upon 
the violations of said ordinance, and to take 
such action toward the forfeiture of said 
franchise as the value of the evidence will 
warrant, with the view of obtaining for the 
city the privilege of using said conduits with- 
out cost, and to secure the money paid to 
them by the city for such privilege, and 
report to this council what action it has taken 
in the premises. 


The alderman said his resolution simply 
called for information, and he moved to sus- 
pend the rules to pass it, which was carried, 
and the order was subsequently adopted. 

An ordinance was offered, permitting the 
Schuyler Electric Light Company to lay 
wires along and across streets and alleys in 


the district bounded by Madison and Mon- 
roe, Dearborn and Wabash avenue, which, 
after a similar skirmish to that above, went 
to the Committee on Fire and Water. 

The city electrician was directed to prepare 
estimates for lighting the river, and the north 
and south branches from Kenzie to Harrison 
street. 

The Milwaukee Council, on the same even- 
ing, held a rather turbulent session on wires 
and lights. 

Two weeks previously, at the regular meet- 
ing of the council, a valuable franchise was 
granted the Badger Electric Light Company, 
permitting overhead as well as underground 
wires to be run—each within prescribed dis- 
tricts. 

In the issue of the REvrew of last week it 
was stated that Mayor Wallber would veto 
the ordinance as passed by the council. His 
action, according totiis veto message, is 
based mainly on the running of wires above- 
ground. The veto was sustained by a simi- 
lar vote to that by which the ordinance was 
adopted—25 to 14. 

Subsequently, Alderman Lynde introduced 
a second ordinance, amended from the 
vetoed propagition, increasing the list of 
streets required to be laid with underground 
wires, and removing some technical features 
which the Mayor objected to; and still 
another ordinance in favor of the Sperry 
Company was introduced by Alderman 
Dunck, which was characterized by the 
president of the council as ‘‘a fraud from 
commencement to end, and is only brought 
in by the gas monopoly to defeat the Badger 
ordinance.” The . two companies — the 
Badger and the Sperry—are Chicago organ- 
izations. 





Cincinnati’s Board of Police Commission- 
ers, in accordance with a report from the 
superintendent of the patrol service designat- 
ing localities for forty additional patrol boxes, 
scattered through six districts of the city, 
will authorize their installation at once ; and 
it was made the sense of the board that it 
would be advisable to request suggestions 
from the public as to where other boxes 
should be placed. The system used at Cin- 
cinnati is the same as in vogue in Chicago— 
that of the Police Telephone and Signal 
Compary. 


Col. Lynch, 144 La Salle, gives the follow- 
ing quotations of telephone stock values at 
date : 


hacer ninnaeewesens $375 @ $400 
Eeeteee UGIOR .....0cccccccee 50@ 53 
Ee ee 63@ 66 
CO EE ee 188@ 20 
Great Southern ............... 30@ 8% 
Colorado ........ Sis. anna - 100@ 12 
arr 40@ 45 
i) eres 54 @ 7 
ING is 0.55 woe ds'6.0s04ss0ssiene 144@ 15 
Cumberiand. .....cccccccccce - M@ F 
Pennsylvania .. .......+++++- 48@ 52 
i : Micbecesansdvowess 61@~ 63 








— The Swan Safety-Lamp for miners 
consists of the lamp proper and a secondary 
cell-battery. The weight of lamp and bat- 
tery togetber 1s 634 pounds, the cylindrical 
case containing the cells measuring 8 by 4 
inches. The light given, for twelve hours’ 
use, is equal to half a standard candle; but 
by reducing the time of lighting to eight 
hours, the current may be increased, and a 
light obtained equivalent to three-fourths of 
a standard candle. A single charge provides 
for a whole day. Mr. Swan holds that the 
electric lamp is absolutely safe. If it is 
neither so light or so cheap as the ordinary 
lamp, it is in both respects at least practica- 
ble, and the working cost will probably not 
be more than that of the ordinary lamps. As 
regards weight, he is not without hope of 
being able to reduce it. It requires no air; 
and there are, unfortunately, times after an 
explosion of fire-damp when the air of a pit 
is so foul that no oil-lamp will buro in it. 
When a Fleuss apparatus for breathing and 
the electric safety-lamp, the work of explor- 
ation, which can hardly be otherwise accom- 
plished, may be carried on, and this, it is 
reasonable to hope, will be attended with the 





saving of life. 





—— Johnstown, Pa., expects to have her 
system of electric lighting in operation within 
the next three months. 


—— The Pennsylvania girl who married 
a messenger boy was evidently determined to 
choose a young man who could not be ac- 
cused of being fast. 


—— ‘I cawnt understand, you know, why 
these fellows don’t stop their infringing. We 
ought to have the entire incandescent field 
without all this blasted opposition, don’t you 
know.” 

——A deposit of sal-ammoniac has been dis- 
covered at Churchill, Col. It covers several 
acres. Sal-ammoniac™is a valuable article 
of commerce, and was first discovered in the 
sands of Africa. It is worth in its crude 
state about $400 per ton. 

— The Reading (Pa.) electric-light com- 
pany has purchased from A. J. Hain the 
property now occupied by him as a coal 
yard, on South Seventh street, between 
Franklin and Chestnut. The lot extends 
from Seventh back to Lemon street, 230 feet, 
has a frontage on Seventh street of 70 feet, 
and on Lemon of 150 feet. As soon as the 
company obtains possession it will begin 
fitting it up for its business and will remove 
its plant from the present location. The 
company will greatly enlarge its equipment 
and facilities, and by next spring will be 
ready to furnish the incandescent light. 

— A little of the history of electric 
lighting in the city of Topeka, Kansas. is 
given in the following from the Topeka Com- 
monwealth. This enterprising western city 
should have its wide avenues and streets 
lighted by electricity, for if it can afford gas 
it can afford the electric light: ‘‘A few 
years ago the city made a contract with the 
electric-light company to light the city by 
the tower system. It was a better contract 
than the city every made or ever can make 
again. The Electric Light Company com- 
posed almost entirely of citizens of Topeka, 
on the faith of the contract went to an ex- 
pense of $20,000 to carry out their part of 
the contract. The city itself went to a large 
expense to build the towers. How that con- 
tract was set aside by the city and how much 
the city paid to get out of the contract that 
related to the towers is well known. Afiter- 
wards the city, by resolution, directed that 
the lights should be put on the bridge and at 
certain street crossings. The lighting com- 
pany expended $500 to carry out the requests 
of the resolution, but before the lights were 
put in, the city again repudiated its part of 
the bargain. Now, that there is absolute 
necessity for more lights on the streets, the 
city, by approving the report of its com- 
mittee, propose to go to more expense for gas 
lamps, and keep up the old system of light- 
ing that is being discarded in most cities, 
and is more expensive than lighting by 
electricity, when the amount of light is 
taken into consideration. The city council, 
if it has got any sense of obligation, or of 
what is its duty, should remember that the 
Electric Light Company still has a valid 
claim for heavy damages against it on ac- 
count of the non-fulfillment of its former 
contract. This claim has been held in abey 
ance because of the plea of poverty on the 
part of the city, and its promise, when any- 
thing was done towards additional lighting, 
that justice should be done. Topeka is un- 
fortunate in having a council that lacks in- 


telligence enough to conduct its business on 
honest principles, or are willing to be just.” 





————1gpe 
National Telephone Association 
Proceedings. 





Editors of the Electrical Review: 

Dear Sirs : I have several orders for copies 
of the proceedings of the first and third meet- 
ings of this Association, which I am unable 
to fill, none being in possession of this office. 
Possibly some of your numerous readers may 
have spare copies, which they would be will- 
ing to exchange for those of the fourth, fifth 
and sixth meetings ; if so, you will confer a 
favor by addressing, 

Yours very truly, 
C. H. Barney, Secretary. 





New York, Oct. 18th, 1885. 
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»*, There was a rise in Bell telephone to 
182 last week, the action of President Cleve- 
land in the Garland-Pan-Electric matter help- 
ing the price. 

«*, The application of the Pan Electric 
Telephone Company is reported by Attorney 
Bradley Johnson to soon be referred to Sec- 
retary Lamar, who will pass upon it, and de- 
cide whether the suit against the American 
Bell shall be prosecuted or not. The likeli- 
hood is that it will not be heard of again. 

«*, An exchange claims that ‘ Hello” has 
been abandoned as a telephone starter, and 
the expression ‘A there !”—a curruption of 
‘“‘Ah there !”’—is the proper thing, as it 
rhymes with the answer of the young lady 
at the exchange, who sings back, ‘‘ Stay 
there !” And quite often he has to ‘‘ stay.” 

»» There is still considerable interest taken 
in the rise of telephone rates throughout the 
territory of the N. E. Telephone Company. 
Some telephones have been ordered out, and 
others are awaiting developments. 

y*, The unkindest cut of all that Attorney- 
General Garland has received, came from a 
friendly source. The New York Sun says 
that, unlike many other holders of telephone 
stock, Mr. Garland, should he decide to sell 
his Pan-Electric stock, it would be ‘‘ impos- 
sible to sell at a loss.” ; 

yx", The population of Buenos Ayres, cap 
ital of the Argentine Republic, is 300,000. 
The United Telephone Company of the River 
Plate, have now connected up a litile over 
8,000 subscribers. The company’s receipts 
for July last, were over $11,000. We think 
for a town in South America this is a pretty 
good showing, ‘and much of the credit of this 
excellent exhibit is due to F. W. Jones, the 
general manager. 

x» Mr. R. B. Boyd, one of the best men 
connected with the American Bell Telephone 
Company, has been appointed to take charge 
of the Eastern Division, in place of A. O. 
Morgan. Mr. Boyd is a deserving and popu- 
lar gentleman, whose work in the telephone 
field has always been intelligent and pro- 
gressive, and the Bell Company has done a 
most sensible thing in enlarging his responsi- 
bilities. 

x*, The telephone business in the Pacific 
Ocean is very good. At Honolulu the 
Hawaiian Bell Telephone Company has a 
list of more than four hundred subscribers, 
and other companies on the various islands 
of the kingdom comprise some six hundred 
more. Mr. Jno. Cassidy, well-known to 
many of our readers, is the general superin- 
tendent of the Hawaiian Company, Mr. God- 
frey Brown, president, and Mr. J. F. Brown, 
secretary. 

«*» Messrs. Holmes, Booth & Hayden 
have lately commenced the manufacture of 
lead-covered wire in addition to their other 
electrical goods. Their lead-covered wire 
is made by a new process, which makes it 
quite pliable and, they state, cheaper in cost 
than any on the market. For permanent 
installations and places subject to dampness 
this is certainly a most desirable article, 


«*, The patent for the ‘‘ Law” telephone 
exchange system, for which the application 
has been pending since 1880, has a history, 
evidently somewhat similar to that of the 
patent in the Sawyer-Man incandescent-lamp 
case. Our readers will remember that the 
patent on the carbon filament for incandes- 
cent lamps was granted to Sawyer and Man 
(now owned by the Consolidated Company), 
after a five-years controversy in the Patent 
Office, and that it should come as it did, and 
at the time it did, was a flood-rock explosion 
to the opposing electric-light company, 
which had just commenced with a flourish of 
trumpets and numerous carefully-prepared 
interviews—written, no doubt, by the aid of 
their own incandescent lamps—a series of 





suits against all other electric-light companies 
inviting them to step up and render homage 
and tribute to the ‘‘own and only.” At the 
present writing, this invitation had not been 
accepted. The kindly aid of the Patent Office 
provides us with news and surprises, keep 
the attorneys employed, and prevents lethargy 
from seizing upon any branch of the elec- 
trical field. Perhaps the Law patent was 
expected ; anyhow the Western Electric 
Company have it, and if their rights under 
it have been infringed they will no doubt be 
heard from. 

«*s The New York Daily Telegraph, of Oct. 
16th, contains the following, evidently from 
the pen of the electrical reporter: ‘‘ For 
many years electricians have been studying 
a way to kill conduction on telegraph and 
telephone lines. It is said that Prof. Gillette 
of this city has solved the problem. Several 
days ago a test was made on Long Island in 
the presence of officers of the Long Distance 
Telphone Company, which was highly satis- 
factory. It is understood that with the use 
of this instrument any telegraph line can be 
used for telephone purposes, a thing which 
has heretofore been deemed impossible.” 
We should like to see Prof. Gillette’s ‘‘ Con- 
duction Killer” at work. It must have 
phenomenal powers. 
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New York Electrical Subway Commission. 
(Continued from third page.) 


| 
factory at the rate of 1,000 to 1,200 feet a 
day. They are loaded on the cars as fast as 
made and shipped to Detroit where I am lay- 
| ing about a mile a week. There are no leaks. 
|I take some of this liquid asphaltum and 
use it for making the joints. Professor 
Gray said he did not want the ducts made per- 
|fectly continuous ; he would sooner have 
| the dry air there.” 

A Gentleman—‘‘ How many wires do you 
|earry through a section of that kind ?” 

Mr. Dorsett—‘‘ It depends on the insulation 
|a good deal.” 

Mr. Shelbourne—‘‘Is that the patent of 
August 2d, 1881?” 

Mr. Dorsett—‘‘ The patent of August 2d, 
| 1881, is the patent on my original material. 
There is a subsequent patent.” 

Mr. R. W. Pope—‘ These pipes are put 
|down in this plan alongside of each other. 
I wanted to ask if they could be put one 
above the other ?” 

Mr. Dorsett—‘‘It depends on the pipes in 
the streets.” 

A Gentleman—‘“‘ Can you give an estimate 
|of what the cost would be of laying it in 
New York ?” 


.THE OKONITE COMPANY’S DIVISION CASE FOR UNDERGROUND WIRES. 


x" In the Gazette, of Honolulu, September} 


80, there appears a decision of the Supreme 
Court of the Hawaiian Islands that contains 
some sensible conclusions. The case is one 


where the Hawaiian Bell Telephone Com- 
pany brought suit against the Mutual Tele 
phone Company. The plaintiff alleging that 
the defendant during twelve months past had 
erécted poles and wires in Honolulu for the 
purpose of its business, but so negligently, 
carelessly and unskillfully that they have 
come in contact with the plaintiff's wires, 
and had interrupted the circuits of plaintiff's 
wires and had destroyed their insulation, and 
had interfered with plaintiff's wires, etc. The 
judges decided in favor of the Hawaiian Bell 


Company, stating that “‘ the advantage which | 


the first occupier of the street sides for pur- 
pose of erecting poles is certainly consider- 
able. It has the choice of position, and 


what has been granted to it and what it has | 


taken and occupies under its franchise can- 
not legally be grantcd to 2 subsequent com- 
pany. A subsequently-formed corporation 
takes its charter with this knowledge, and 
must erect its lines with reference to the 
occupancy of the company holding the pre- 
vious franchise, and takes the space that is 
left unoccupied. If this were not the law, a 
third or fourth corporation might claim that 
it could run its lines intersecting or interlac- 
ing those of all previous companies, and thus 
practically destroy their franchises. 
new company to suspend wires over a 
former established system of wires, so that by 
the expansion, caused by heat, oT would 
sag, and thus come In contact with the lower 
wires and remain so, would be trespass upon 
he rights of the former company.” 


For a| 


Mr. Dorsett—‘‘I have not made any esti- 
| mate in regard to that.” 

Mr. Smith, representing the Okonite Com- 
pany, was next heard. 

Mr. Smith—‘‘I appeared before you pre- 
viously to explain to you a plan of mine by 
means of which those wires are put under- 
ground. We have to-day the connection-box 

| of full size, as it would be on the streets. At 
| the same time, I have thought out a plan 
under which I propose to lay the wires. All 
those squares (referring to plan) represent 
| blocks. This location here would represent 
| a central office. These are the longitudinal 
avenues of the city of New York, those are 
the cross streets. I contemplate laying the 
cables in the cross streets. The cables run 
down into the main avenue, where the 
cables would terminate in a central office. 
At every block I would have one of my con- 
nection-boxes. This red line running through 
the street is the cable. In connection with 
this cable, I would lay a duct right round 
the block, and have another one of my con- 
necting boxes in connection with this duct, 
by means of which I can lay single wires to 
every house which is in the block all around. 
They come either around this way or this way 
(indicating), connecting here in this small 
connection-box that leads into the main con- 
necting-box ef the cable, and from there it 
runs into a central office. By this means I 








can reach every house in the block. Electric- 
light wires I propose to lay on the other side 
of the street, and use the same duct for the 
distribution of the wires into houses or build- 
ings. Telegraph wires, if they do not go in 
the same cable with the telephone wires, can 
go in a separate cable. As I have stated be- 
fore, my system consists of a cable, which is 
in itself protected, and this is laid direct in 
the ground. In the first place, when we 
start, the insulation will be such that we can 
lay it without regard to moisture, because 
the foul air and the gases, and so on, are 
more injurious to the insulation than water. 
If the insulation is of such a structure that it 
is not waterproof, it is good for nothing at 
the outset. The cables that run across the 
Atlantic are waterproof under a tremendous 
pressure of water, while they would not last 
under the influence of gases in conduits. 
This cable is easily transportable, and occa- 
sions very little trouble in tearing up the 
streets, and furthermore saves a great deal of 
inconvenience. The connection-boxes, one 
of which I have here, facilitate the testing 
of any line or lines from the central office, 
because no splices are to be laid. The con- 
nections are absolutely waterproof ; they are 
self-sealing and self-copnecting.” 

Mr. Cheever, President of the Okonite 
Company—‘‘ I simply wanted to say, in addi- 
tion to what Mr. Smith has said, a word in 
regard to the question of economy in laying 
our system and the question of not obstruct- 
ing the streets any more than is necessary, in 
case additional wires have to be laid or 
changes have to be made, the laying of our 
cable for a given number of wires is im- 
mensely cheaper than aconduit. It can be laid 
within a few inches of the surface. Itissmall; 
it does not take much space. In case more 
wires are to be laid (of course, in the first 
place, you provide for the reasonable wants 
for a reasonable period), as more cables 
were needed from time to time, as the tele- 
grapbic or electric business grew, it would 
simply be a question of taking up one row 
or two rows of paving stones a few feet at a 
time. This cable is sufficiently flexible to be 
put onarcel. It can be rolled along in front 
of the opening. In case of disturbance by 
reason of repairs to sewer pipes or water 
pipes, there is no liability of damaging the 
conductors. That cable we have here is a 
50-wire cable for telephone purposes. It 
would be a little larger for telegraph pur- 
poses. If there was a breakage of a sewer 
pipe in a house which necessitates the open- 
ing of the street, I suppose ten or fifteen feet 
could be opened, leaving the cable suspended, 
and it would stand there of its own weight 
without any question of damage. The pecu- 
har feature of the armor—aside from the 
question of insulation, which I will not say 
anything about, although, of course, we con- 
sider it the best—is, first, the inside armoring 
for tensile strength which will hold it across 
the space. Outside of that we put on a pro- 
ective armoring spirally around it, which pro- 
tects it against any abrasion from pickaxes or 
shovels, or another disturbances of that sort.” 


Mr. Smith—‘‘I would like tosubmit a sam- 
ple of the cable. This (showing) was struck 
avery sharp blow with a pickaxe. If a man 
should happen to strike that with a pickaxe, 
he could not injure it or injure the conduct- 
ors. Furthermore, it is proposed that they 
should be coated with asphaltum before 
going into the ground.” 

Mr. Cheever—‘‘ There is just one more re- 
mark I would like to make—that is as to the 
question of cost. In estimating the question 
of cost of conduits, they estimate that they 
would cost so much a foot, but donot include 
the cost of wire. Now, our estimates neces- 
sarily embrace the wire, and, in starting the 
question how much the conduit is going to 
cost, the bare pipe is one question, and an- 
other question is so much a-foot for the wire. 
Our covering is comparatively very cheap.” 

This style of armored cable is brought in 
use with the following described connection 
box and division cases, forming together a 
new system to lay electric conductors under- 
ground without conduits : 

Fig. 1 represents a perspective of such a 
connection base before it is set underground. 
This illustration shows also five cables, 
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which meet in the connection case and termi- 
nate in five division cases. 

Fig. 2 is a vertical cross-section of the same 
base. 

No. 3 is a perspective view of a division 
case, part of the case being open to show the 
interior division of the cable and the manner 
of fastening the separate conductors to the 
metallic studs in the top plate. The connec- 
tion base, Fig. 1, is made of cast iron, and 
consists of three different parts—the base A, 
the upper section B, with a square rim, and 
round cover C. 

In the upper section B are five division 
cases D, arranged in the shape of a cross. 
The five cables, meeting in the connecting 
base, terminate in those five division cases, as 
shown in Fig. 3. 

The division cases consist of a bottom 
plate, a square case and a top plate, which is 
made of hard rubber, and provided with a 
numer of systematically-arranged metallic 
studs, 

Those studs are provided with a screw 
thread at the lower end, and are smooth and 
tapering at the upper. A small hole goes 
through the center of the stud to receive the 
bare ends of the conductors. The studs are 
screwed in the rubber plate, and the smooth 
taper end is surrounded by a recess made in 
the upper surface of the rubber plate. 

The manner in which the cable is fastened, 
divided and insulated in the division cases is 
thus: The cable end is passed through a 
hole and screw sleeve in the center of the 
bottom plate, and about ten inches of cable 
are relieved of the armor. The cable is 
opened to separate the conductors. <A few 
inches of the conducters are stripped of the 
insulation covering them, the bare conductor 
ends are drawn through the holes in the 
studs of the top plate and soldered to the 
studs—one conductor to each stud. Then the 
case is fastened to the top and bottom plate, and 
the hollow space of the case is filled with 
melted okonite or asphaltum. This divides 
the several conductors, and insulates them to 
the tip of the studs. 

To each end of a cable section such a 
division case is attached, and the laying of 
the cable may begin. 

The base A of the connection box has four 
pockets or recesses DZ, as may be seen in Figs. 
1 and 2. 

The base A is set underground at the 
street crossing—the pockets Z in the direction 
of the streets. 

A narrow trench of about eighteen inches 
deep is made near the curbstone from the 
connection base, setin on one street crossing to 
the street, where another connection base is 
to be set. 

The armored cable is laid in the trench, 
with the diyision cases resting on the proper 
place of the base A. The cable is bent to 
lay in the pocket of the base, so that the 
division case stands vertical. In the same 
manner the other three cables are laid in the 
respective directions. After this the pockets 
of the base A are fil'ed with melted as- 
phaltum. 

The five, or central division case and cable, 
are set also. The fifth cable passes through 
a pipe M in the center of the base. The one 
end of the fifth cable terminates in the base- 
ment of the next corner building, from where 
it can be continued and carried through the 
whole block of buildings. This fifth cable 
serves the purpose to make connections with 
every building and the trunk lines. 


After the fifth division case is also arranged 
on the base, as stated, then the upper section 
of the connection base is set on the base and 
fastened thereto. Then melted asphaltum is 
poured in the upper part about one inch deep, 
so that it partly surrounds the lower part of 
the division cases. This excludes all possible 
chances of water to get in the connection 
base from underneath. The cover C, which 
is level with the street surface, is screwed 
down with bolts, and a packet gasket ex- 
cludes water from above. 


The connections of one conductor with 
another is made.by means of a flexible insu- 
lated cord, provided at each end with an 
insulated metallic connection tip, which is 
pressed on the taper part of the studs pro- 





truding out of the recesses in the top plate of 
the division cases, 

Vice-President R. 8. Waring of the Stand- 
ard Cable Company then briefly presented 
the exhibit of that company, and called upon 
Mr. G. L. Wiley to continue the subject. 

Mr. Wiley said: 

Mr. President and Gentlemen : 

“I have the honor to present a statement | 
and drawings of the underground cable sys- 
tem of the Standard Underground Cable | 


Company for telegraph, telephone and elec- | 


tric-light uses. l 
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VERTICAL CRoss-SECTION OF SAME. 


‘* The insulating material used by this com- 
pany is a hydro-carbon compound of very 
low specific inductive capacity and the high- 
est attainable insulating qualities, in fact, 
very much in excess of that practically re- 
quired in the working of any telephonic, 
telegraphic or other electrical system. From 
actual measurements made by Mr, Frank L. 
Pope for the New York Fire Department on 
cables of our lightest insulation, the insula- 
tion resistance was found to be 946 megohms 
per mile. The insulating compound em- 
ployed being an inorganic substance, there | 


is thus no reason to anticipate any deteriora- | 
(Continued on eighth page.) 


| project can make no progress, under this 
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.... The subject of enhancing the efficien-| 
cy of the Police Department by adopting a 
system of telephone and telegraph signals 
has taken definite form at Hartford. In'! 
the council, a communication from the! 
police commissioners asked for favorable 
action, and represented that the cxpense 
would not exceed $4,000. The communica- 


was referred to a joint special committee by 
the upper board, and to the committee on 
ways and means by the lower board. The 





disagreeing act on, until the next meeting fo 
the common council, but something seems to 
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| have been gained by the formal request of 
the police commissioners for the much- 
needed auxiliary. Hartford isa long distance 
in the rear in this matter of modern police 
facilities, a fact which is, of course, more 
readily appreciated by the department offi- 
cials than by the public generally. The ex- 
pense would not raise so great a question if 
the demands of the service and the merits of 
the auxiliary were fairly understood. The 
| signal system would be to the Police Depart- 
|ment what the fire alarm is to the Fi 
Department. The greatest alacrity is essen- 
tial to the preservation of emt ape and it is 
certainly as important‘to have prompt ser- 
vice in the ena of life and suppression 
of crime. There is daily and almost hourly 
use for a police telegraph system, at the pres- 
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.-+» In the case of the executors of F. O. 
J. Smith, asking the Western Union to ac- 
count to them for large sums of money, the 
United States court at Portland, Me., has 
granted complainants leave to file their bill of 
revivor. This suit commenced in June, 1875, 
and this decision is in favor of the executors, 


.... In speaking of the growth of the 
Baltimore and Ohio Telegraph service, Mr. 
Garrett said that the executive officers of the 
company are engaged in the preparation of 
certain plans for the extension of its lines 
into valuable Northwestern territory and 
toward the Pacific coast. He believes that 
the Government will at no distant day 
enforce those provisions of the land grant 
under which railroads and telegraph lines 
were built, which require that the business of 
all competing telegraph companies shall be 
transmitted over those lines impartially and 
upon equal terms, thus enabling his com- 
pany to materially increase the area over 
which it is a competitor to the Western 
Union system. 

.--» The Financial Telegram Company, 
which controls for New England the new 
system of printing telegraph instruments of 
the Commercial Telegram Company, of New 
York, is putting its tickers into a large num- 
ber of banking offices on Congress, Devon- 
shire and State streets, Boston. They go in 
on trial and without cost for a month, if not 
retained. If retained, the price will be $10 
per month. The gold and stock tickers cost 
$1 per day. Greater speed and more ex- 
tensive quotations are claimed for the new 
instrument, and it appears to be making a 
good record thus far. 

.... The case of the Western Union Tele- 
graph Company vs. McGuire, decided by 
the Supreme Court of Indiana, arose out of 
an action to recover a statutory penalty for 
refusing to transmit a message. The de- 
fendant company set up that the plaintiff 
was a transient person or stranger, that his 
message required an answer, and that a by- 
law of the company, which plaintiff refused 
to comply with, required pre-payment or de- 
posit in such acase. The court held that it 
was fairly inferable that the sender of a mes- 
sage was to pay for the answer, that the 
telegraph company had a right to proceed 
on this natural inference and take reasonable 
measures to obtaii! compensation for its ser- 
vices, and that a rule requiring a transient 
person to deposit the amount legally charge- 
able for an ordinary message was reasonable. 

.... Superintendent Gill, of the Western 
Union at Philadelphia, in speaking about 
underground wires, says: ‘‘I don’t know 
how long this matter will be before the 
councils, but we are going to make all ar- 
rangements to commence work as soon as we 
get permission. The work will be pushed 
rapidly, and we hope to be able to get our 
wires down in two months. These wires 
will include all the wires running out of the 
city to the South and West, and as many of 
the local and other wires as we find prac- 
ticable. This is only an experiment, and if 
it is successful, within five years every one 
of our lines in this city will be underground. 
The office in the old church will be the ter- 
minus for all the wires in the present main 
office, and for as many of those in the cen- 
tral portion of the city as practicable.” 

. Florence, the actor, tells the follow- 
ing concerning Morse: ‘‘ I can remember,” 
he said, ‘‘ years and years ago, going toa 
dinner down in Fourteenth street, given to 
Morse, the telegraph inventor. He was an 
elegant old gentleman, but when he got on 
his legs to talk he was awful long-winded. 
I had a friend with me. We listened to 
Morse’s speech, while he predicted great 
things for electricity. I remember he pre- 
dicted, too, that some day men would be 
able to talk over the wires for distances of 
fifty miles, and that every ship that left har- 


Fire | bor for an ocean voyage would be connected 


with the land by wires. When he got that 
far, my friend said, ‘What rot,’ and we 
went out.. I have often remembered how 
foolish his talk sounded tome. Yet it has 
been all realized, except as regards ships at 
sea. I believe even that will come about 





ent time. 


some day.” 
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* * Curt W. Meyer, of this city, the in- 
ventor of the ‘‘Curt” battery, has just re- 
ceived letters patent for his ‘‘ Electric Laryn- 
goscope,” for which the application has been 
pending nearly a year. Mr. Meyer’s laryn- 
goscope is a valuable one, and was fully 
described and illustrated in a recent issue of 
the REVIEw. 

* * Wm. M. Block, of Shamokin, Pa., 
has invented anelectric fire-alarm system that 
has been adopted by his town. The system 
is an inexpensive one, and can easily be 
afforded by those towns where the expense 
of a complete alarm system has prevented 
the citizens from putting in any. This alarm 
signals by means of whistles, the number of 
toots indicating location of fire. 

* * Before the close of another week it is 
expected that the new Field motor will be 
seen on the track ready for experimenting. 
Among the problems that will first receive 
attention will be the regulation of speed and 
the tabulating ef electric traction power. 
The steam whistle, which is now used occa- 
sionally at night and in foggy weather, is 
missing from the motor. Its place will prob- 
ably be supplied by powerful electric bells. 
Then the question of adopting one of the 
various systems of heating and lighting the 
cars that have been invented will be con- 
sidered, and the invisible element will be 
called into requisition to perform these ser- 
vices. 

* * While a number of telegraph linemen 
were stringing wires Sunday between Derby 
and New Haven, they were caught in a heavy 
thunderstorm. Lightning struck a wire, and 
followed it along to a post on which were 
three men. All of them received a severe 
shock. The man highest up from the ground 
threw up both hands, and fell upon the man 
below him unconscious. He was lowered to 
the ground. On his breast was found three 
parallel marks. After some time he re- 
covered consciousness. Farmer Henry Tay- 
lor was at work in a field near by. His long 
boots were taken off his legs, and he was 
badly burned by the lightning. A pile of 
potatoes was scattered all over the field. 

* * Mr. Andre, mining engineer, in the 
Colliery Guardian, says: ‘‘ Electric tramways 
are now in active work at the collieries of 
La Peronniere, near Rive-de-Gier ; Thibault, 
near Saint Etienne ; and Saint-Claude, near 
Blanzy, in France. In every case, the re- 
sults are said to be satisfactory. Several of 
these tramways have been laid down at col- 
lieries in Germany, and one will soon be 
completed for similar work in Belgium. 
An improved electro-motor for such lines, 
which I examined the other day, give an 
efficiency of 94 per cent. As a good genera- 
tor gives about the same efficiency, the loss 
of power in transmission from the engine is 
only about 12 per cent. 

* * M. Kergovats, a chemist of Brest, has 
proposed a new method of disposing of the 
human body after death, which he considers 
preferable in every way to either burial or 
cremation. His system is an antiseptic one, 
much simpler and less expensive than the 
old process of embalming, and is nothing 
more than a new galvanoplastic application. 
The body is coated with a conducting sub- 
stance, such as plumbago, or is bathed with 
a solution of nitrate of silver, the after-de. 
composition of which, under the influence 
of sunlight, leaves a finely divided deposit 
of metallic silver. It is then placed in a bath 


of copper sulphate, and connected for elec- 
trolysis with several cells of a gravity or 
other battery of constant current. The re- 
sult is that the body is incased in a skin of 
copper, which prevents further change or 
chemical action. If desired, this may be 
again plated with gold or silver, according 
to the taste or wealth of the friends of the 
dead. M. Kergovatz has employed the pro- 
cess eleven times on human subjects, ard on 
many animals, and states that in all cases it 
was perfectly satisfactory. 
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tion from time and use, and this has been 
abundantly proven by tbe results in the 
cables of this manufacture longest in use. 
Even so good an insulator as gutta-percha 
cannot be handled without danger at a higher 
temperature than 100 degrees Fahrenheit, 
while at a temperature of 112 to 126 degrees 
paraffine melts. Now, the heat in the steam- 
heating pipes must be above the boiling 
point of water (212 degrees), and a tempera- 
ture much lower than 212 degrees will vapor- 
ize parafline and destroy the usefulness of 


gutta-percha and most other insulating ma- | 


terials. The vaporizing or carbonizing point 
of our insulating compound is extremely 
high, so that cables, the conductors of which 


have been treated with this compound, can | 


with entire safety be laid in close proximity 
to steam-heating pipes (a rare and important 
advantage), especially in New York city 
where so many steam-hcating pipes are 
already in use in the principal thoroughfares, 
and where at any time additional pipes are 
liable to be laid alongside of existing under- 
ground cables. 





only does the construction of this cable pre. | 


vent interference from induction in the cable 
conductors themselves, but also where air 
lines are connected to even a short length of 
the cable, the latter is found to eliminate in- 
duction. 

‘No underground cable that does not em- 
body this anti-induction feature is adapted 
for a general underground system in which 
telegraph, telephone and other electric cir- 
cuits may be worked in the same cable. 

‘* Branching and Looping.—In any general 
underground system facility of branching 
and looping is an important requisite, and 
this is a special feature in the Waring Anti- 
Induction Cable. It will be observed that 
one of the exterior ridges of the cable shown 
in figure 1 is somewhat different in section 
from the others, being provided with a sharp 
edge or corner which serves to designate the 
position of one particular conductor through- 
out the entire length of the cable. The 
position of one conductor being known en- 
ables the position of any one of the others to 
be readily determined ; the principal object 
of this arrangement is to enable a branch or 
loop to be inserted into any one of the con- 
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‘“* The Waring Anti-Induction Cables.— 


These are manufactured in many forms to| 


suit a variety of uses, and may contain any 
required number of conductors, but what- 
ever the form, the general principle of con- 
struction is substantially the same in all. 
The conductor is first enveloped in a wrap- 
ping of fibrous or textile material, which is 
then saturated and coated with our insulating 
compound, to which the name ‘ozite’ has 
been given, and the whole is afterwards en- 
closed in a continuous sheathing of lead, 
which is pressed closely around the insulated 
conductors, each conductor being separately 
surrounded by the metal on all sides. This 


metallic sheath serves to perfectly screen each | 


conductor from all induced currents from 
adjacent parallel conductors, muking it the 
only absolutely anti-induction cable, and the 


only cable in which telegraph, telephone and | 


electric-light circuits may be worked side by 
side without interfering the one with the 
other. 
telephone circuits is so well known that no 
elaboration is needed. 
Induction cable the inductive action from 
wire to wire is, of course, effectually cut off 
by the intervening shield of metal, a feature 
which renders the cable peculiarly well 
adapted for the telephone service. But not 


The disastrous effect of induction on | 


In the Waring Anti- | 


| ductors of the main cable without disturbing 
the others. The way in which this loop is 
inserted into the cable will be understood by 
referring to figure 2; the branch or loop it- 
self is usually a two-wire cable divided at 
the end for a short distance as shown, and 
its conductors so read apart and attached to 
the several ends of one of the conductors of 
the main cable which has been previously 
opened fer the purpose, after which the lead 
coating is made continuous by a soldered 
joint similar to that employed in fitting up 
water pipes. 

‘‘The cables are made in continuous 
lengths in the factory, and are divided into 
suitable lengths for convenient handling in 
‘transportation and laying, and the ends of 
| the lengths are united when laid by a simple 
| and efficient joint or splice. 
|  Compactness and Flexibility.—For trunk 
lines and general street service 2,000 to 8,000 
| of these anti-induction cable wires (according 
to the style of cable used),may be laid in a box 
| one foot square. Any of the forms of cable 
shown above are especially adapted for this 
| purpose as they are flexible, are easily and 
| quickly handled, and will pack in a small 
/compass, and their flexibility prevents all 
| injury from the settling of the earth from the 
effects of frost or from other causes. By 





using the style of cable shown in figure 3 (an 
eleven-wire double flat cable) fully 8,000 con- 
ductors can be placed in a box or conduit 
one foot square. 

‘“* The Waring Bunched Cuble.—The Waring 
Bunched Cables (figure 4) are made for tele- 
phone and telegraph uses, and any desired 
number of conductors up to one hundred 
may be bunched together and covered with 
a single metallic sheath or lead pipe. In 
these cables the same high insulation is at- 
tained, but the facility of branching and 
looping, and the entire freedom from induc- 
tion are not attained in such perfection as in 
the Waring anti-induction cables just de- 
scribed. 

** Hlectrie Light Cables.—The Standard Un- 
derground Cable Company manufacture 
cables of different styles and containing vari- 
ous sizes of conductors and thickness of in- 
sulation, both for arc and incandescent elec- 
tric-lighting. Figures 5 and 6 show samples 
containing conductors composed of strands 
of smaller wires ; their high insulation and 
non-liability to injury from heating, render 
them ‘peculiarly well adapted for carrying the 
heavy currents required in are lighting. 

** Conduit.—Many conduits have been in- 
vented through which it is necessiry to draw 
the electric cables after the conduits have 
been laid and closed, but the majority of 
them seem too expensive for practical use, 
and there is always danger of injuring the 
cables in drawing them into the closed con- 
duit. A very inexpensive and serviceable 
conduit can be made of hard yellow pine, 
with a lifting cover to give easy access to 
the interior, A conduit of this nature, 
measuring one foot square inside, would 
ho!d from 2,000 to 14,000 conductors. It 
may be objected that the cables should be 
easily accessible without again tearing up 
the streets for branching, looping or increas- 
ing the plant. In order to provide for such 
contingencies a sufficient number of man- 
holes can be established to answer all pur- 
poses of branching and looping, and the low 
first cost of this simple conduit will per- 
mit a saving sufficient to enable the various 
companies when laying the conduit or box to 
anticipate and provide in advance a sufficient 
number of conductors for their future need. 

‘*The underground cables of this company 
are in successful use by the Municipal Tele- 
graph and Telephone Department and by the 
National Government departments in Wash- 
ington city, the Baltimore and Ohio Tele- 
graph Company, the New York Fire Depart- 
ment, the Municipal Telegraph Department 
of Philadelphia, the telephone companies of 
Pittsburgh and Chicago, the United Lines 
Telegraph Company, and by the Union 
Switch and Signal Company and others on 
railroads, in many mines throughout the 
country, etc., etc. 

‘*To summarize, we claim for the under- 
ground cables hereby presented: 

‘1st. Extremely high insulation, and very 
low specific inductive and electro-static ca- 
pacity. 

‘© 2d. Freedom from induction. 

‘*3d. Elimination of induction on through 
circuits composed partly of air-lines and 
partly of cables. 


“4th. Greatest facility of branching and 
looping. 

“5th. Ease and rapidity of laying under- 
ground. 


‘6th. Compactness and flexibility. 

‘*7th. Durability and freedom from inter- 
ruption when once laid. 

‘* 8th. The mechanical protection afforded 
by the lead covering. 

‘© 9th. Perfection of the mechanical work. 

‘¢10th. They have stood the test of time. 

“ Among others who are to-day practically 
using our cables are the Union Switch and 
Signal Company of Pittsburgh, and the 
New York Fire Department. I understood 
Mr. Frank L. Pope, now pre-ent, is con- 
nected with the former company, and I 
would respectfully suggest that the Commis- 
sion call upon Mr. Pope for a statement of 
his knowledge in the premises, and upon 
Superintendent Smith, of the New York 
Fire Alarm Service, also present, for a re- 
port of his experience with the Waring cable.” 
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Mr. Pope, on being appealed to by the 
Commission, stated that he is a Director of 
the Union Switch and Signal Company, who 
have placed nineteen-twentieths of all the 
electrical railway signals and switching ap- 
paratus now in use in this country. After 
explaining the system used by the company, 
and the necessity therein for reliable wire 
service, Mr. Pope stated that they had ex- 
perienced great trouble with all the different 
kinds of wire used until they began to use 
the lead-covered wire of the Standard Com- 
pany, which had proved entirely satisfac- 
tory. Mr. Pope also informed the Commis- 
sion that he had made careful tests of the 
Waring Cable for the New York Fire De- 
partment, which tests had shown a degree of 
perfection far beyond his expectation. The 
insulation of this cable, he stated, is of an 
inorganic nature, not liable to change, and 
in his opinion this is an essential feature of 
any successful underground system. 


Mr. J. Elliott Smith, Superintendent of 
the New York Fire Alarm Service, informed 
the Committee that his department had used 
several sections of the Waring cable, vary- 
ing in length from one hundred to eight 
hundred feet, for the past eighteen months, 
and the results have been uniformly satisfac- 
tory. The confidence of the Fire Commis- 
sion, in the reliability of this cable, is proven, 
he said, by the fact that they are about to 
place all their circuits, one hundred and 
seventy in number, underground by this 
cable, from headquarters outward for several 
blocks in each direction. 

Following Mr. Smith, Mr. W. J. M’Elroy, 
Electrician of the Standard Company, ad- 
dressed the Commission stating that the first 
piece of cable made by Mr. Waring was laid 
between the Vesta and Brilliant Oil Re- 
fineries on the Allegheny River in the early 
spring of 1882; this cable contained five 
wires and was a little more than half a mile 
long. Iu the fall of 1882 this cable was con- 
tinued on down to Pittsburgh, terminating 
at a point on Duqucsne Way, eight miles 
from the Vesta Refinery, the upper end of 
the line. This cable worked perfectly for 
both telegraph and telephone work; among 
others who were attracted to Pittsburgh by 
the reported success of the cable, for the 
purpose of personal examination, and who 
are consequently well acquainted with the 
merits of this system, were Messrs, Frank L. 
Pope, of this city, W. H. Eckert, General 
Manager of the Metropolitan Telegraph and 
Telephone Company, of this city, W. D. 
Sargent of the Brooklyn Telephone Com- 
pany, T. D. Lockwood, Electrician of the 
American Bell Telephone Company, George 
T. Williams, Superintendent for many years 
of the Western Union Telegraph Ccmpany, 
Cincinnati district, Professor Dolbear of 
Boston, Superintendent J. Elliott Smith of 
the New York Fire Department, Professor 
John Barrett, City Electrician of Chicago, 
Henry Metzgar, General Manager of the 
Pittsburgh Telephone Company, and David 
M’Cargo, General Superiutendent of the 
Allegheny Valley Railroad. This cable was 
laid in the ground without box or other pro- 
tection, and has suffered considerable damage 
at the hands of the natural gas pipe men. 


‘*With the kind indulgence of the Commis- 
sion, I will read extracts from some letters 
on the subject of our Washington system. 
Colonel A. F. Rockwell, in his report to 
General Newton, after describing the Waring 
system, says: ‘These tests and experiments 
have been numerous and thorough; they 
were conducted during a considerable period 
of time and by a large number of persons 
The detailed results, interesting and impor- 
tant, are embodied in the various letters 
which accompany this report and to which 
especial attention is invited. Their weight 
and value will be duly estimated, not only by 
the scientific attainments, but by the practical 
experience of some of the writers. From 
their consideration, and from my own ob. 
servations and frequent participation in the 
tests and practical working for both tele- 
graph and telephone purposes, I express the 
opinion that the cable laid by the Standard 
Underground Cable Company fulfills all the 
requirements of the service as an efficient and 


practical substitute for the present over head 
system.’ 

** The insulation remains perfect on all the 
conductors in the Waring Anti-induction 
Cables laid for my Department in the fall of 
1883, and the entire system works as well as 
could be desired for both telegraphic and 
telephonic s‘rvice. In fact, I have found 
your cable better adapted for municipal tele 
graph and telephone service than any other 
form of cable I have yet seen, for the reason 
that it may be looped to and from any given 
point as successfully as air lines. I have 
been in the service constantly since the sum- 
mer of 1868, and in all this experience have 
not used any system of wires so thoroughly 
reliable as I find this cable to be.— HENRY 
R. Mines, General Superintendent, Tele- 
graph and Telephone Service, District of 
Columbia, Washington, D. C.’ 

*“ We have, during the past summer, laid 
in Pittsburgh for the Bell Telephone Com- 
pany there, more than two hundred miles of 
wire, and in Chicago, for the Bell Company 
of that city, nearly as much more.” 


Question, by Mr. Shelbourne—‘‘ Was the 
cable laid for those two companies, of the 
bunched style or anti-induction?” 


Answer—‘“ That Jaid in Pittsburgh was of 
both kinds, and in Chicago we used all 
bunched cable. The Washington cables 
were all of the Waring Anti-Induction pat- 
tern.” 

To the Commission—“‘ As a result of over 
four years’ work, we have cables working to 
day, and working successfully, in Pittsburgh, 
Washington, Philadelphia, New York, Chi- 
cago and Milwaukee. The company is 
willing to guaranice all work, and its guar- 
antee is as good as a United States bond.” 

—— 


Nebraska Telephone Business, 


The business of the Lincoln, Neb., Tele- 
phone Exchange is in a prosperous condition 
and constantly on the increase, and the fact 
that such is the case is one of the numerous 
indications that can be seen on every hand 
pointing to the growth, prosperity and in- 
creased business of that enterprising city. 
In a talk with Manager A. P. Fair your 
correspondent learned that on the first of 
October there were in operation in the city 
370 telephones. This is an increase of 
seventy-five since the first of January last, 
and the largest increase ever made in the 
same length of time. The office force con- 
sists of four young ladies and four boys, and 
besides this, the company constantly employs 
three line repairers and the manager. At 
present, however, the company is putting in 
some new work, and this is being done by the 
superintendent of construction, who travels 
around from town to town wherever his 
services are needed. He has a force of nine 
men now employed in this city. The new 
work consists of the erection of a line of 
forty-five foot poles with a capacity of some- 
thing over a hundred wires on O street, 
between Thirteenth and Sixteenth. This 
was found necessary to relieve the Eleventh 
street line, which is already overcrowded, 
and will be used to serve patrons living in 
the southeastern part of the city. The line 
runs out as far as Twenty-seventh street, 
sending off innumerable branches alorg the 
way, and ultimately it will be necessary to 
put in the large-sized poles for the entire 
distance. Some time since the company 
established a messenger system to do the 
work which is handled in the larger cities 
by the district messenger service. This, 
however, has not been as complete a success 
as it could have been made, and, as Managcr 
Fair intimated, the failure has been in a 
large degree due to the fact that it has not 
been advertised. The company bas had con- 
stantly in its employ, however, a boy to do 
all kinds of errands, but it is doubtful if any 
considerable portion of our citizens are 
aware of the fact. This isan industry that 
opght to be made a success in a city of the 
proportions of Lincoln, and if it was 
properly kept before the public it no doubt 
would be. 











which the Lincoln exchange is a branch, 


now operates exchanges in twenty-three 
towns in eastern Nebraska, and within a 
short time will control the exchanges at 
Nebraska City and Hastings. Besides these 
they have connections with forty-five towns 
in western Iowa operated by another com- 
pany. 

Fremont is at present the farthest point 
west on the Union Pacific road reached by 
the company, but the superintendent of con- 
struction, who is at work in Lincoln, leaves 
in a few days to build a line from that point 
to Columbus, forty-five miles, and that town 
will then be added to the list. This line will 
be built in the most substantial manner, and 
of copper wire. Heretofore the company 
has used steel or iron wire for all outside 
work, confining the use of the more expen- 
sive copper material to lives within the city. 
Hereafter, however, the copper wire will be 
used for outside as well as inside work, 
adding very materially to the efficiency of 
the service. 


— +e ——C 


The Telephone Business in South 
America, 


The Tropical American Telephone Com- 
pany, Limited, of Boston, owns the exclusive 
right to sell, lease and use the ‘‘ Bell” tele- 
phones, Blake transmitters, and all other tele- 
| honic apparatus manufactured by the Ameri- 
can Bell Telephone Co. in the entire terri- 
tory of South America, Central America and 
West Indies, acquired from the Continental 
Telephone Company. The Tropical Com 
pany issued a circular this month showing 
the financial condition of the company, July 
1st—the end of the fiscal year—to be as fol- 
lows : 

QUICK ASSETS. 
Cash in bank and on hand..... $21,230 79 








Due from sub-companies....... 18,915 39 
Prarmbtere .....cccccccccccccccces 375 00 
——_ $40,521 18 
DEBTS. 
Accounts payable.... $2,747 11 
Notes ” +.-- 2,800 00 
11 
Due Continental Telephone Co., 
Ds GR icncscasccescacndeteneee 5,841 92 
Due West India henemcenganla Co., 
in supplies .. « eee 872 65 
—— $11,761 68 


Excess of quick assets, 79c. pershare.. $28,759 50 





OTHER ASSETS—SUB-COMPANY STOCKS. 
4,000 shares Inter-Continental Telephone 


3,000 shares West India Telegraph and 


Telephone Co , @ W0c............. 1,500 00 

105 shares West Coast Telephone Co., 
BAY. coe ccceccccccees seeeeree cove 1,000 00 

50 shares Companhia Telephonica, 
TR ccc Sisvecccssotesscecees 2,500 00 

470 Companhia Nacional de Electrici 
Has phe cceuccceeda tes 35,250 00 


$46,250 00 
CONTINGENT ASSETS. 
One-half proceeds certain notes in 
Ee. cxcacecsenwasesosreise. seopses $2,500 00 
Supply contract with Companhia Na- 
Clomal, WIA ..00+..cccccoscvce.cceccces 50,000 00 


Supply contract with Inter-Continental 


Telephone Co....... .---eeeeceeeeeeeee 4,000 0C 
Supply contract with West Coast Tele- ) 

phone CoO..... 6... eeeeeeeeeeeeecense | 
Supply contract with Commercial 2,500 00 


Telephone Co ..-...+....eeee cece eeee 
Supply contract with Barbadoes Tele- | 
phone Co. 


eee COCO e eee ee seeeeeee 888 


Total, say, $3.71 per share............ $134,009 50 
Treasury stock, unissued, 3,882 shares. 
Dividends paid January 15 and July 15, 1885, 


$8,000. 


The Tropical American Company will this 
week divide one-half of its capital stock 
among shareholders of the Continental Tele- 
phone Company, and also two shares of 
Internationul Bell Tclephone Company, 
Limited, for every five shares of Continental 
Telephone Company. . 

é ———_---____ 

—— The Brooklyn Bridge Trustees, at 





The Nebraska Telephone Company, of | 


their last meeting, decided to enlarge the 
electric-light plant by the addition of a 10- 
light dynamo and a 16 horse-power station- 
ary engine, at an expense of $10,000. The 
United States system is used. 
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—— During the last six years, 6,000 dyna- 
mo-electric machines have been constructed 
in Germany as well as 20,000 arc lamps. 


—— The New Bedford Electric Light 





Company has made a contract with the 
Jarvis Engineering Company of Boston for 
engines and boilers. 


— Mr. Arthur W. McLaughlin, who 
represents Holmes, Booth & Haydens in the 
leading Western States, is in New York con- 
ferring with his company and getting points 
on new busiress. Mr. McLaughlin basa wide 
acquaintance and secures excellent returns 
for bis large house in the territory he repre- 
sents. 


— The Cyclorama of the battle of 
Gettysburg, in Philadelphia, was opened last 
Monday. The bui!cing is lighted with elec- 
tric light of the Ball system—forty lights. 
The steadiness and brilliancy of the lights 
were very fine, and the installation was 
pronounced a success. Col. H. M. French, 
as general agent, is doing excellent work for 
the Ball Company. 


—In New Haven the demand for electric 
light is steadily increasing, and the New 
Haven Electric Company of that city have 
found it necessary to increase their plant 
from 200 to 350 arc lamps. The Armington 
& Sims Engines are used exclusively. For 
the past year, both the Jarvis and the com- 
mon settings have been used for the boilers, 
but in making the extension of their plant, 
the former will be employed. 


—— Some of the prominent residents of 
Ingram, P., C. & St. L. R. R., have organ- 
ized a light company, which is called the 
McCormick Illuminating Company. They 
have erected 19 lamps from the station to the 
ridge on Prospect avenue. The company is 
composed of about twenty of the residents, 
who pay for the light themselves. Mr. 
Newton Petrie is President and J. J. Me- 
Cormick is Secretary. 


—— Messrs. Stout and Meadowcroft have 
recently completed an original and beautiful 
electric-light design for Mr. Edward H. 
Johnson, an enterprising and appreciative 
citizen of New York. An expensive and 
capacious holder of flowers is so arranged 
that a number of six-candle incandescent 
lamps are concealed by the flowers and 
foliage when put in, and when placed on 
the parlor or dining table, and the current 
turned on, the effect created by the soft yet 
brilliant light is surprisingly beautiful. The 
idea of combining the incandescent light with 
the effect of flowers and foliage is a very 
happy one. 


—— A broken clectric-light wire at State 
and Harrison sts., Chicago, became con- 
nected on Friday night with an iron pillar. 
This passed the electric current along a 
hand railing, and it, returning by another 
railing, made a complete circuit. A negro 
came along and leaned wearily against the 
railing. Then he bristled up with energy. 
His arms were closed around the railing and 
his body was bent like a letter S. He had 
no idea what was the matter with him, and 
being unable to let go his hold, cried out 
loudly that he was dying. A dozen men ran 
to his assistance and were soon experiencing 
the tingling effect of the electricity. Some 
laughed, others cried, and many called for 
help. A crowd soon gathered, and a few 
additional victims were hanging to the rail- 
ing. Finally the crowd numbered nearly 
500. Cars were stopped and no one could 
get past. A police wagon arrived just as an 


enterprising man discovered the cause of the 
trouble and released the victims by discon- 
necting the wire. The police dispersed the 





crowd, everybody laughed and no one was 
arrested, 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING OCT. 
13, 1885. 





827,997 Electric annunciator; Arthur E. Briggs, 
Bond Hill, Ohio. 


828,012 Conduit for wires ; Henry F. Cox, Phila” 
delphia, Pa. 


328,022 Electric arc lamp; Alexander L. Fyfe 
and John Main, Brixton, county of Surrey, Eng 
land. 


328,027 Structure designed to occupy the streets ; 
R. G. Hazard, New York, N. Y. 


328,030 Electric bolt-releasing device ; George L. 
Henzel, San Francisco. Cal., assignor of one-half 
to Edward F. Henzel, same place. 


328,055 Time signal transmitting system; John 


M. Oram, Boston, Mass. 

328,148 Electric signal and call apparatus; Car- 
los A. Smith, Brooklyn, assignor of one-eighth to 
M. S. Frost & Son, New York. 


Temperature seguintor; Chas, 
2 


328,156 Electric 
A. Tucker, Islip, N 

328,205 Electric telethermoscope ; 
W. Flint, Atlanta, Ga. 


Frederick 


328,208 Galvanic cell; Ernest M. Gardner, Bos- 
ton, Mass., assignor to James L. Little, Jr., same 
place. 

328,253 
Rice, Jr 


Dynamo-electric machine; Edwin W. 


., Lynn, Mass. 


328,305 Telephone exchange system and appara. 
tus; Leroy B. Firman, Chicago, IIL, assignor to 
the Western Electric Manufacturing Co., same 
place. 

328,418 Current motor for dynamo-electric ma- 
chines; William Main, Brooklyn, N. Y., assignor to 
the River and Rail Electric Light Co. of Ohio 
County, West Virginia. 


228,420 Electrical railway ; James F. McLaugh_ 
lin, Philadelphia, Pa., assignor by mesne assign- 
ment to the National Electric Railway system, 
same place. 

328,447 Apparatusfor utilizing the current force 
of water; Edwin L. Brady, Stamford, Conn., as~ 
signor to the River and Rail Electric Light Co. of 
Ohio County, West Virginia. 








Subscribe 


FOR THE 


ELECTRICAL REVIEW. 


aad you care for COMPLETE and RELI- 
1 BLE electrical information, the Illus- 
trated ELECTRICAL REVIEW, 23 
Park Row, New York City, is 
THE PAPER FOR YOU. 
Price, $3.00 per year. 


Particular attention paid to the wonderful advance 
in Electric Lighting. 








ELECTRIC BELL OUTFIT 
FOR 


$2.50. 


Comprising one walnut box bell, 24-inch gong, one 
Leclanche battery, push button, 50 feet covered 
wire, box of staples. 

Sent C. O. D. on receipt of one-third cash. 


PROVIDENCE ELECTRICAL SUPPLY CO., 
56 Washington St., PROVIDENCE, R. I. 








SUNLIGHT CARBON S! 


MANUFACTURED BY THE 


PARKER-RUSSELL 
Mining and Manufacturing Com’y, 


Mo. 





Til KFPine Street, st. Louis, 
100,000 CARBONS PER WEEK. 
Using the purest materials and with machinery of our own invention, 


Every Carbon is manipulated separately from the beginning of the operation until finished. 


They are, therefore, 


ABSOLUTELY UNIFORM AND EACH CARBON ALIKE IN ALL ITS PARTS. 


In straightness, length of time in burning, brilliancy and steadine ss of light the y excel all others, and are adapted to the various systems of 















THE WARREN P. FREEMAN CO. 
ELECTRICAL SUPPLIES, 


106 & 108 LIBERTY ST., N. We 

Incandescent lamps made to order. 45 to 100- 
volt Lamps on hand. 

50-light Incandescent Machine, including Lam mps, | 
#400. 100-light Incandescent Machine, includ ng 
Lamps, 16 candle-power each, 100 volts, $750. Incan- 
descent Machines up to 1000 lights. 
Sole me of the Earth Open and 

Closed-Circult Battery. 


MULTIPLEX PAINE &* LADD, 
HALBERT E. PAINE, | STORY B. LADD. 


MECHANICAL TELEPHONE. .2tzteeus. 


The only Mechanical Telephone with Multiple connections. Attorneys in Patent Causes 
ADAPTED FOR WAREHOUSES, FACTORIES, APARTMENT HOUSES, ETC. And Solicitors of Patents, 


JOHN A. CABOT, Manager, WASHINGTON, D.C. 
121 Tribune Building, NEW YORK. E. S. GREELEY & CO., 


RE MINGION Successors to 


Standard Type-Writer. LG, TILLOTSON & 60. 


MANUFACTURERS, IMPORTERS AND DEALERS IN 
Ask for Particulars Regarding the Use of the Rem- i 
ingen Teoe Writer ta wt dial em- Telegraph, Telephone, & Electrical Supplies 


WYCKOFF, SEAMANS & BENEDICT, *38.8roacway, er wer 
| 6 and 7 DEY STREET, NEW YORK. 
MODEL ELECTRIC RAILWAY, 


( Aerial, 
CA LES; Submarine, 
A complete working model Electric Railway, 











Subterranean, &c, 


A most instructive and amusing Toy. 
An Edison 6-candle lamp can be run from the same 
battery, and will besent on receipt of $1.50 extra. 


THE STOUT-MEADOWCROET C0, 


Manufacturers of 
ELECTRICAL GoopDs, 
Authorized agents of the Edison Lamp Co., 
P.O.BOX2411. 21 ANNST., N.Y. 


LECLANCHE GONDA BATTERY 


(FORMERLY THE PRISM BATTERY). 
THE STANDARD OPEN CIRCUIT BATTERY OF THE WORLD. 


And beyond question the best for all purposes for which open-circuit 
batteries are required. 


CHARLES A, CHEEVER, President. WILLARD L, CANDEE, Treasurer. 
THE OKONITE COMPANY, 


Formerly New York Insulated Wire and Vulcanite Co,, 


INSULATED WIRES AND CABLES, 


“irack™ foun feet in diameter, power-” | WIBRC {2 Wa Wy, Ln Win 
Price Complete, $8.50. uber Hook, 
INSULATORS" Pscetan, 
Pins, Locust and Oak, 
Rubber Hook Blocks, 
ELECTRIC LIGHT, DISTRICT TELEGRAPH, 
BURGLAR ALARM SUPPLIES, &, 


ful battery, and conductors. Insulated Wires, &c. 
Glass, &c. 
CROSS ARMS} Brackets, &c. 

Send for Estimates. 


No. 13 PARK ROW, NEW YORK. 








Z , ‘ 
The Genuine Leclanche Gonda and Disque Cells are made only by us, and none 
are genuine without the Label, as shown in cut, and the 





TRADE 
SOW DD zA.. 
; MARK. ° 
Price of the Gonda reduced to > $1.2 20 per cell, complete 
6 ee “ec 6s ee 


1.00 


WITH DISCOUNTS. 


Disque 
SEND FOR PRICE LIST, 


THE LECLANCHE BATTERY CO., 


149 West 18th Street, New York. 
Gtandard . Pilectrical . Yorks, 
TELEGRAPH AND TELEPHONE APPARATUS, 


Hotel and House Annunciators, Burglar Alarms, 
CALL BELLS, “POST’S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


‘TRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices 
t=" ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES. <3 
Cincinnati, Ohio, U. 8. A, 





Gonda (formerly Prism) Battery, Complete. 
See that above label is on every jar 
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AMERICAN 


Electric Mig, Company. 


EXECUTIVE OFFICES: 


Western Union Telegraph Ge.'s Budi, cor, 20d Street aad Sth Avenue, 


FACTORY AND WAREROOMS : 
163-165 WEST 18th STREET, N. Y. 


This Company is engaged in the manufacture of DYNAMO MACHINES and LAMPS, and the 
——— of ELECTRIC LIGHTING STATIONS for lighting CITIES and TOWNS under the 
well-known 


“AMERICAN SYSTEM” 


oF HiLtecrmric Amc LIGHTING, 
(WCWWood’s Patents.) 
Completeness, durability, steadiness, quality of 


SPECIAL ADVANTAGES OF THIS SYSTEM. light and economy of power. The Wood dy- 


namo-electric generator occupies less space, is lighter, requires less motive power, and costs less 
than others capable of producing au equal number of lights. There is less firing or flashing of the 
commutator, and consequently less loss of energy and wearing of the parts from this cause than is 
the case with other machines. It requires no oiling or other attention than to be kept clean, and its 
extreme simplicity enables it to be operated with the minimum of skill and attention. The current 
regulator and signalling apparatus, by which the machine is made to generate the exact current 
required for any number of lights from one to its full capacity—as they are turned off and on with- 
out change of speed or waste of power—is simple, effective, and safe. Its lamps are reliable in opera- 
tion, the carbon-regulating mechanism being absolute in its control, durable, and unaffected by 
changes of temperature or weather. They are of ornamental design, and the steadiness and purity 
of light produced are unequaled at the same expenditure of power. 


ESTIMATES FURNISHED 


combined. 
SPECIAL ATTENTION tng oe tanteling isolated plants in Mills, Factories, Shops, Railroad Build- 
Proper construction and ixstallation of central stations and isolated 


CONSTRUCTION WORK. plants is of great importance to insure safety and economy. The 


American Company bas done more of this work than any other company in the United States, and 
its work is known to be superior to that of other companies. 


PATENTS This Companv owns and controls all the Patents and Inventions for electric lighting of 
le James J. Wood, J. B. Fuller, and many others heretofore controlled by the Fuller Elec- 
trical Co , and the Fuller-Wood Electric Light Co., which include the foundation patents of the 
Gramme dynamo. 

“* Among the different systems of arc lighting may be mentioned the Brush, the Weston, the Schuy- 
ler, the Thomson-Houston, and the Fuller-Wood (hereafter to be known as the American). The 
Fuller-Wood system of are lighting has gained a world-wide reputation for reliability and economy. 
This organization was originally known as the Fuller Electrical Company, which dates its existence 
from 1878. This system was the foundation of the well-known Gramme Association. being the party 
of the first part in the articles of association, which was composed of the Brush, Weston, United 
States, Thomson-Houston, Edison and Joblacoff companies, which was good evidence that all the 
companies composing that association were willing to pay tribute to the superior merit of the Ful- 
ler Wood system.—-. Y. Sun, Sept. 27th, 1885. 


ILLUSTRATED PAMPHLET AND DESCRIPTIVE CIRCULAR FREE. ADDRESS, 


AMERICAN ELECTRIC MFc. COMPANY, 
Western Union Telegraph Building, cor. 23d Street and 5th Ave., New York. 


HARD RUBBER. 


For all Electrical Purposes. In Sheets, Rods, Tubes, and special designs as ordered when 
practicable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Plug 
Handles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c., &c. Manufactured by ¢, 


THE BUTLER HARD RUBBER COMPANY, « 


33 MERCER STREET, NEV DWTorRez. 


The Electrical Supply Co., 


MANUFACTURERS 


For Central lighting stations, or isolated plants, for either the American 
Are Lighting System or Edison Incandescent System, or fur both 








OF 


ELECTRICAL GOODS 


OF EVERY DESCRIPTION. 


INSULATED WIRES & CABLES 4 SPECIALTY, 





LATEST IMPROVED 


DIAMOND CARBON BATTERY 
The neatest and most effective battery for 
=—— Transmitters; Electric Bells, 


lectric Gas Lighting and all 
open circuit work 


THE ELECTRICAL SUPPLY C0., 


WAREHOUSES: 
N.Y. 175-177 LAKE ST., CHICAGO. 





517 DEY ST., 


at ee 


FACTORY: ANSONIA, CONN. 





MATH ER 2p = 


— 4 


x ‘ia 


ARTE, 





Faner ono Ee 


The MATHER ELECTRIC 00. 


Manufacturers of 


COMPLETE SYSTEMS OF 


ELECTRIC LIGHTING 


NEW ENGLAND 
BUTT C0., 


Providence, R.I., 













MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 
"Telegraph, 
"Telephone 


AND 


ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid, 


FINE CASTINGS A 
SPECIALTY. 








Electric Light. 
HENRY C. REES, 


730 Sansom St., Philadelphia, Pa., 


Undertakes the Furnishing and Erection of 


The Bergmann ‘Telephone’ Battery. 
Open Cirenit Battery 


IN THE MARKET. 


Superior to the Leclanché 
& all others for Telephone 





Electric Light Plants of every system. Work, Annunclators, Bur- 

Incandescent Wiring and Repairs to Dyna. glar Alarms, Gas Lighting, | 
mos and Lamps a speciality. Sati anon a ee for al 

Estimates furnished on application. iroui! ; 

PRICE, (complete) $1.00. 

Liberal Discount todeal- | 


UNION SQUARE P{OTEL 


AND HOTEL DAM, 
HEADQUARTERS: 
Telephone, Telegraph and Electric Light People, 
A. J. DAM & SON, Proprietors, 
Union Square, cor. 15th Street, New York. 


ers and large consumers. 





Send for Circular and 
Price List. ' 








“BERGMANN & COMPANY, 
Electrical Works, 


202, 204, 296, 298 Ave. B, New York, N. Y. 


‘ 





16x24 D 


THE THOMSON-HOUSTON ELECTRIC CO. 


Principal Office, 131 Devonshire St., Boston, Mass., 

FURNISHES THE 
ONLY PERFECT AUTOMATIC, SELF-REGULATING SY85- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
In all desirable qualities of Erzorrio Aro Lignuts the THOMSON-HOUSTON SYSTEM 
has no equal. The Lights are superior in color and steadiness, and the entire apparatus is 
more economical, efficient and safe, more easily managed, and less liable to derangement than 
any other. 

THE THOMSON-HOUSTON ELECTRIC CO. was awarded the First Prizx for the 
best system of arc lighting, and the best Arc Lamp, at the Cincinnati Industrial Exposition 
of 1883. 

The Thomson-Houston System has been awarded superiority in all the competitive tests 
to whichit has been subjected. NEW ILLUSTRATED PAMPHLET will be 


ecnt on application. 


HUBLE BRAIDER. 


a 














12 BLECTRICAL REVILHW. [October 24, 1885 








WESTERN ELECTRIC COMPANY'S ELECTRIC LIGHTING APPARATUS 


Every requisite for the most 








perfect system of Electric Light- 
ing, at prices which insure a 
profitable investment to the pur- 
chaser. 







ADDRESS, 


pe Weslern Elciris Company, 


CHICAGO OR NEW YORK, 


MANUFACTURERS OF AND DEALERS IN ALL EINDS OF 


\\ . SSSSTS Electrical Apparatus «« Supplies. 








XPERIMENTA C.E.Jones&Br0. Medical » SUPPLIES, Expert. 


CINCINNATI, 0. mental Work, and fine brass castings. Send for 
ow 4 ’ * 
WORK Brtcinity, Soccction cis Papers Catalogue C- Se eee ae, Se 





PAPERIM: and g Send forCircars, Telegraph and Electrical 





THE MORRISON 


Gravity Battery 


THE ONLY RELIABLE CLOSED-CIRCUIT BATTERY IN EXISTENCE. 


After thirty years’ experimenting with other batteries, The 
1 Gamewell Fire Alarm Telegraph Co. adopted it as their standard. 


Orrice oF THE GAMEWELL Fire ALARM TELEGRAPH Co., 
144 Barciay St., NEw York Ciry. 
New Yors, August 14th, 1885. 

Tue SovTHERN Evectric Co., BALTIMORE, Mp. 
:—We have adopted the ‘‘ MORRISON GRAVITY 
BATTERY” as the Standard Fire Alarm Battery for this com- 
any’s service. After thirty years’ experience we unhesitating- 
y endorse it as the best form of Gravity Battery ever devised. 

Yours very truly, J. N. GAMEWELL, 


“Little Giant” Battery. 


UNEQUALED FOR 
CAS LICHTING, BURCLAR ALARM, TELE- 
PHONE, ELECTRIC BELL, ANNUNCIATOR 
AND CLOCK WORK, 






Or any Service to which an Open-Circuit Battery can be Applied. 





Cannot be destroyed by short circuit. Carbons practically inde- 
structible, as they can be renewed by simply washing in pure water. 
Great saving in number of cells required as compared with any Open- 
Circuit Battery now in use. Can be sealed if desired. Zry it and be 
convinced. 

PRICE, $1.25 PER CE4L. 


LrBeERAL Discount TO DEALERS AND LARGE CONSUMERS. 


RHODE ISLAND TELEPHONE AND ELECTRIC CO. 


General Superintendent Gameweli Police & Fire Alarm Telegraph Co. 
PROVIDENCE, R. I. Manufactured only by 
P. O. BOX, 1187. - _ 


Inventors or others desiring to Tatert or Introcuce Electrical Novelties of Merit, tl i | | |; THE SOUTHERN ELECTRIC C0., 


I Warerooms, Hoen Building, cor.North and Lexington Sts.; 
Works, cor. Constitution and Monument Sts., 


a ce BALTIMORE, MD. 


Dorsetr’s UNDERGROUND GoNDUIT SYSTEM, 


LoS ne 
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Electrical Insulator, Water,Gas and Sewage Proof! Absorbs no Moisture! Frost Cannot Affect It! 


CRUSHING STRAIN, 5,500 LBS. PER SQUARE INCH—GOVERNMENT TEST. 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes. 


SSS SAAS 








The 24-inch ducts in this Conduit are leased to different companies, which may then occupy them | electrical purposes the past winter in the solidly frozen streets of Chic without injury ; is the system 
with such wires and cables as they may adopt. New wires may be introduced or old ones replaced used by that city, wiving poseens unbounded satisfaction, and is now being introduced into the cities of 
through these ducts between the man-holes as shown in the cut. Peet St. Louis, Cincinnati an Detroit. The whole body of the Conduit is a thoroughly reliable insulator, 

An experience of six years for Underground Drainage has shown the superiority of this material as unaffected alike by acids and alkalies. The cheapest and most perfect Conduit in the market 
a resistant of moisture, and its consequent immunity from damage by frost. It has beenin use for to-day. 


(8 CORRESPONDENCE SOLICITED. -=) 


o 
D. H. DORSETT, Proprietor, No. 61 La Salle Street, Chicago, Ill. 


























nove aac |THE AMERICAN BELL TELEPHONE 00.“OTTO" «cite 


ELECTRICAL APPARATUS, 


*t2 95 MILK STREET, BOSTON, MASS. a 


OVER 10,000 IN USE. 





Telegraph and Telephone Supplies, 


No, 1408 Penna, Avenue, 
Opp. Willard’s Hotel, WASHINGTON, D.C, 


H. M. RAYNOR, 


No.25 BOND ST., : 

NEW YORK. 

Established 
1859. 











renders 


ALL PURPOSES, 
WHOLESALE AND RETAIL. 


liable to suit therefor. 


This Company owns the Letters Patent granted | 
to Alexander Graham Bell, March 7th, 1876, No. 174,- 
465, and January 30, 1877, No. 186,787. 

The transmission of Speech by all known for ms | 
of Electric Speaking Telephones infringes the ben 
secured to this Company by the above patents, a 
each individual user of telephones, not ce. SCHLEICHER, SCHUMM & CO. 
nished by it or its licensecs, responsible for niet | 
unlawful use, and all the consequences thereof, and | 


Started Instantly by a Match. 


When Stopped all Expense Ceases. 


Works without 
boiler, steam, coal, 
ashes’ or attend 
ance. Successfully 
adapted instead ot 
steam power in all 
industries and of- 
fers special advan- 

es for running 
—y ay ——_— 

‘or Telegra; 
and Tele — as well as erred 2k, . 


Built In Sizes of 1,2, 4, 7,10, 15426 ind. H. P. 


} 





N. E. cor. 833d & Walnut, Phila. ‘ 
Branch Office: 214 Randolph Street, Chicago. 


WORK SHOPS 

















neandescent Lamps, 


From 8 to 150 C. P. (Battery Lamps from 
1-2 to 8 C. P.) made in large quan- 
tities at short notice. 
ADDRESS, 


JARVIS ENGINEERING 00.. 


BOSTON, MASS., 
COMPLETE STEAM OUTFITS for Electric 
Lighting Stations, 


Steel Boilers with Jarvis Furnaces to burn cheap fuels, 
ARMINGTON & SIMS’ ENGINES, ETC. 


SEND FOR CIRCULARS. WOBURN, MASS. 


MAG NETO SIGNAL BELLS. 


No Battery Required. 
$4, $6, and upwards, according to style desired. 
Discount on large lots. 


We make a specialty of the manufacture of these bells for 
ane Companies, and after an experience of many years, 
our facilities for the prompt execution of large orders are un- 

















equaled. 
“lose attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. Q. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Ofice, North-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEND FOR IGT USTRATED CATALOGUB. 


bs STANDARD.” 


SUN ELECTRIC LIGHT CO.,| 4 





New Tanove Buckeye Automatic Gut-Orr Enoines. 


In Use Over 8 


25 to 1,000 H. P. 
ae i 


of mi details. They. are d 
and continuous du 
a attainable 
ouners 

Cut oft P Engines. 12 to 100 HP. for driving 
a a SPE Tlustrated Circulars wit! 
= to Sansabeal Steam Engine 

free by mail, dress 


BUCKEYE ENGINE CO., Salem, 0. 


AGENTS: ° 
D. L. DAVIS, 34 8. Canal St., Chicago, Ill. 
and ROBINSON & CAREY, St. Paul, Minn. 


hs. 


oom = 





d result of long experience 
li — most ¢ ar, revision 

for heavy 
Apne coy ee high rotative speeds. 
onomy in ary, Ne ape py pee and 











namo eee 
various data as 
Construction and performance, 





SALES 
Geo, A. BARNARD, 70 Astor House, N. Y., 
and 53 Mason Building, Boston, Mass. 


James Leffel’s WATER WHEEL. 


Made by JAMES LEFFEL & CO. 


The “OLD RELIABLE” with Improvements, making it the Most 
Perfect Turbine now in use, comprising the Largest and the 
Smallest Wheels under both the Highest and Lowest Heads in 
this country. Specially adapted for running Electric Dynamos on ac- 
count of the great steadiness of its motion. Our new Pocket Wheel 
Book sent free. Address 


JAMES LEFFEL & CoO., 
Springfield, Ohio, - anv - 110 Liberty St., New York, 
[Please mention this paper when your write to us.] 


Poole & Hunt's Leffel Wurbine Water Wheel. 


Made of Best Materials and in the Rest Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. 
2 Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 


POOLE & HUNT, Baltimore, Md. 





IMPROVED 














WITHOUT STEAM POWER 
BY USING OUTFITS OF 


Barnes’ Pat. Foot-Power 


machinery can compete with 
steam power. Sold on trial. 
Metal and wood workers 
Illustrated catalogue free. 











SHEPARD’S [20] CELEBRATED 
ert CUTTING FOOT LATHE. 


Foot and Power Lathes, 
Drill sses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
pers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


H. L. SHEPARD, Agt., 
134 &. SECOND STREET, CINCINNATI, -* 


HArRris-CorLiss 


send for prices. 
WwW. F. & JNO. BARNES CO., 
Address No. 1995 Main St. Rockford, All, 


Telegraph — 5 pnoetent 


Medical Batteries, Inv 2LT) TES... Experi- 

mental Work, and fine brass castings. Send for 

catalogue C. E. JONES & BRO. Cincinnati, 0. 
is important to us that you mention this paper. 


STEAM ENGINE 


BUILT 


WILLIAM a. pn 
PROVIDENCE, R. I 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements, These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST we STEAM EN- 
CINE BUILT. 


Ss 
ELECTRIC LIGHT COMPANIES TAKE NOTICE | They are especially ad- 


upted for all purposes where continuous service at uniform speed is required and at the 
minimum of cost of repairs. 


Send for a copy of Engineers’ and Steam Users’ Manual by J. W. Hill, M. E. Price, $1.25. 


VICTOR 
Turbine Water Wheel. 




















The attention of Electric Companies is called to this celebrated water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter. It 
is used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed. 


SEND FOR CATALOGUE AND PARTICULARS. 


STILWELL * BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 


Electric Light Globes, 


Manufactured by 


NEW ENGLAND GLASS Works, BOSTON, MASS. 


iio Mend for Price List. 














Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most perfect system of both Incandescent and Are Lighting. Entire oe 
dom from hissing and  lekerhus AN our Are Lights, and long life and great 


liancy in our Incan t 
Dyeeme Machines with perfect automatic regulation, reliable and efficient. 


Prices Estimates made for lighting from Central Stations or for 
isolated plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0, 


Harttord, Conn. 





New York Office: 
44 BROADWAY, 
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TRIPLEX INSULATED 


Wire and Rubber Co, 


lity 
ae ual 


Ameria Hell Wor 





MANUFACTURERS OF 


ZINCS 


LECLANCHE ZINCS, with thumb 
screw or patent spring connections, | - 
from pure spelter, and well amal- 
gamated. 

BUNSEN BATTERY ZINCS; MEDI- 
CAL BATTERY ZINCS; ZINC 








PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
Imaeulated and Bare. 





Combines High Electrical Pere Ae and Resist- 


ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and 10, studs’ Gauge. 
ADDRESS ; 





ON ALL CLASSES OF ¢ 


Zlectric NAT ines 


AND 


CABLES. 
Address, 159 FRONT ST., New York City. 


Patent Finished Insulated 








Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE. 


PATENT RUBBER COVERED WIRE, OFFICE AND 
ANNUNCIATOR WIRE, LEAD-ENC ‘ASED WIRE 
ANTI-INDUCTION AERIAL -"s UNDER- 
GROUND CABLES ETC., ETC. 





OFFICE AND FACTORY: 


No. 67 STEWART STREET, 


PROVIDENCE, R. I. 
EUGENE F. PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician. 


Wale 


Oak Pins and Brackets 


OF OUR OWN MANUFACTURE, 


TELEPHONE SWITCHBOARDS, 
ELECTRIC BELLS, 
MEDICAL BATTERIES, 


AND A FULL SUPPLY OF 


Covered Wires and levies Sundries 


ALWAYS ON HAND. 
Send for Catalogue. 


DETROIT ELECTRICAL WORKS, 


Cor. 7th and Woodbridge Streets, 
DETROIT, MICH. 


Disque Leclanché Battery 


A SAVING OF TWO-THIRDS OF THE 
COST OF TRANSMITTER BATTERIES. 


The particular attention of telephone companies 
is called to the great economy involved in the use 
of * DISQUE ” over any other form of Leclanche 
Battery ; its present low cost being such that, in 
quantity, the Complete Disque Cell is furnished for 
the price of a single pair of prisms, while instead 
4) of requiring renewal once every four to six months, 
_ the Disque Porous Cup does first-class transmitter 
and bell work for from 18 to 30 months. 

The renewal of the porous cup costs but little 
more than half the price for prisms. 

A number of the largest telephone companies in 
the United States have already availed themselves 
of this plain advantage, and are using our Disque 
| Battery exclusively. \ 

As to the many other forms of Sal Ammoniac- 
Carbon-Zinc,“ Open Circuit,” and “ Telephone Bat- 
teries,” it is quite apparent that their only 
advantage existed while high prices were charged for Disque Leclanché 
Battery. Now that the Disque, which is the foundation Sal Ammoniac 
Battery, and the best of any or all, has also become the cheapest, there can be 
no question as to the entire economy of its use above all others. 











Reowdlne & Co., 
DETROIT, MICH. 


DEALERS IN 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 


CAK AND LOCUST PINS, 


BROWNLEE’S CONCAVED BRACKET. 








(Patent applied for.) Send for Catalogue. 











\; shits 
—_— = 


PLECLANCHE I 








-PRICEHS = a ee nn ered 
BATTERY COMPLETE, $1.00 /ZINC, WITH CONNECTOR, $ «10 
POROUS GUP 3 SAL AMMONIAC, :08 
CLASS SAR, .. « COMPLETE CELL, SEALED, 1.20 


LARGE DISCOUNTS TO TELEPHONE EXCHANGES AND THE TRADE, 





All Disque Leclanche Batteries furnished by us are war:| 
ranted to be in every particular the same original rat 
genuine article which has during the past ten years 
become thoroughly well known as the best of all Open 
Circuit Batteries. 


J.H. BUNNELL «& Co., 
Nos. 106 & 108 LIBERTY*STREET, NEW YORK. 


SEND FOR OUR LATEST LARGE ILLUSTRATED CATALOGUE, NO. 7, OF JULY, 1885. 





PLATES, &e. 


The Phopon-Brnze ling Co, ltd 
* 612 ARCH ST., PHILADELPHIA, PA. 


Owners - of - the - Umted - States - Phosphor-Bronze - Patents. 
Sole Manufacturers of Phosphor-Bronze in the United States. 


CONNOLLY BROS., 
Patent Attorneys 


















Se a a Ee EE 





BURCLAR ALARM SPRINGS, 
A new and reliable spring, with rubbing contacts, 
open or closed circuits. 


Electric Bells acc-piice. Batteries & Supplies.| AND SOLICITORS, 
The Conn, District Telegraph & Electrie Co., ay: 278. § 
62 Bank,st. = = = « = « Waterbury, rae: PHILADELPHIA, PA, 


Mutual Life Ins. Building, 10th and Chestnut Sts. ; 


WASHINGTON, D. C., 
CORNER 6th AND F STREETS. 





Telegraph and Electrical 
SUPP 





mental Works ad 4 nv ——e eaete, P.. a 0 
menta or au ne Drass castings. en or s s 
wep vay yp Electrical Cases a Specialty. 





THE BISHOP CUTTA-PERCHA CO., 
420 to 426 East 25th St., N. Y., 


Have improved machinery and increased facilities for making 


Submarine, Subterranean and Aerial Cables. 


We guarantee our productions 
TO BE SUPERIOR TO ANY IMPORTED, 
and to sell at ping we will render importation unnecessary. 


All the GUTTA RCHA insulated cables made in this 
country cant se manufactured at our works. 


All kinds of Insulated Wires at the Lowest Prices. 
PURE GUTTA-PERCHA FCR ALL PURPOSES. 
W. W. MARKS, Supt. HENRY A. REED, Sec’y. 


FOREST CITY ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT COT-OUTS, 


GANG SW iItTCcHeESs, 











In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
4) sale of any Electrical 
apparatus. (Electric 
Light a specialty). De- 
scriptions and prices on 
request. 





Correspondence 
Solicited. 





Ww, B. CLEVELAND, Prop. 
144 SUPERIOR ST., CLEVELAND, 0. 


Handle removable. 





“THE ELECTRICAL REVIEW,” 


Ani!lustrated weekly journal, is theacknowledeod lead- 


er in the world of electrical scienc neg wien Ge. 


Lowest Prices 
FOR 


BELLS, 


its editorial opinion is re liable, ite PR ier btn brigh 

and instructive. 3.00 per year; single copies, 10 cents. 
23 PARK ROW, NEW YORK. 

§2~ Best advertising medium in tie electrical field. 





(PERIMENT ee 
ones& Bro. 
WORK sx SPECIALTY. ee oo E. W. HAZAZER 5 











83 Murray St., N. Y. 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


For Telephone, Telegraph and Electric Light. 














‘MITCHELL, VANCE & & C0, 

















SIAN (CTURERS, ANNUNCIATOR WIRE, 
Esai arse | aga Wie an Perl Catt, 


bination Fixtures for both Gas and Hlestrie 1 _ 


Estimates and designs furnished upon appli 
836 & 838 BROADWAY, 
NEW YORK. 


"200 & 202 N. THIRD ST., 
PHILADELPHIA, PA. 
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S| Established 1866. 357 FOURTH AYV., N.Y. 


_ CURT W. MEYER, 


and Inventor of 
The unprecedented ¢ ‘CURT BATTERY ” in great demand, 


“The Student’s Electrical Cabinet,” an instructive 
t. Electro-Medical Batteries, Electric 
Illuminators, and all kinds of electri- 

cal supplies, Optical Goods, etc. 


Ge” SEND FOR CIRCULARS. 


TANDARD 
ELECTRICAL 
INSTRUMENTS. 
Galvanometers, Resistance Coils. 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, &c. 
ELECTRIC MFG.Co., 
P. O. Box 80, Troy, N. Y. 














These carbons ene suede of the 
EsT ATERIALS, 
and with the lates ¥ ~ mprowee, machinery, of any 
required degree o hardness, and can be 
used in all makes of Electric Lamps. 

T he regular sizes, 12 inches long, run from 4 inch 
to 1 inch diameter, "varying by sixteenths. 

Special LENGTHS and SIZES to Order. 

A large and cx — stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do weil 
to use the 

BOULTON PLATES. 

Special attention is given to the manufacture of 


all sizes to order. 
Price Lists and full information furnished on 


application. 
Also Exclusive Agents of the celebrated 


AUSTRIAN Cored CARBON 
for the United States. 


Bouton CARBON WORKS, 


Foot of Wilson Avenue, 
CLEVELAND, OHIO, 


Telephone Stocks 


Chicago Local Stocks & Bonds 
BOUGHT AND SOLD 


On Commission by the Undersigned. 


Ss. G. I YNCH, 
144 La Salle St., Chicago (formerly Lynch & Banta). 








STAR IRON TOWER CoO. 
Manufacturers of the 
©Oo’Beirne Patent 


TOWERS s° MAST ARMS 


Electric Inighting, 
and Publishers of the 


AMERICAN ELECTRICAL DIRECTORY 


Fort Wayne, Indiana. 


CARBONS 


FOR ARC LIGHTING. 


Only Manufacturers using Natural Gas, 
thus securing 











PITTSBURGH CARBON CO., lim’d, 


PITTSBURCH, PA. 





THE WALLAC 


DITA OND CARBONS. 


ere ELECTRICAL Supply CO.,!7 Dey St, New York. 





And 175 and 177 LAKE STREET, CHICAGO. 


STANDARD UNDERGROUND CABLE COM’Y, 


MANUFACTURERS OF 


The WARING ANTI-INDUCTION and BUNCHED 


Telegraph, Telephone and Electric Light, Underground and Submarine 
om (A IS TESS eee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 
No. 128 Pearl St., New York City. {odcramccoa.} No. 88 Fourth Ave., Pittsburgh, Pa. 


Consolidated Electric Light Co. 


Owning and Operating the 


SAWYER: MAN PATENTS. 


PHILADELPHIA OFFICE: 
205 Walnut Street; 








EXECUTIVE OFFICES: 
Mutual Life Building, | ieitetie! ‘annem 
NEW YORK. 4 Pearl Street, 
\\ CHARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


HENRY C. DAVIS, Treas. and General Manager. 


Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


ESTIMATES FURNISHED for the Thomson - Houston 


saam RAILWAY TELEGRAPH Tm Arc 


Manufacturers of 


> Teleoraph Instruments & Supplies. <- 


Our Shop is now Fully equipped for Turning Out all kinds of 














LECTRICAL SUPPLIES, and in any Quantities. Special or Experi- 
mental Work promptly done. Wecan furnish FROM OUR STOC 
Telegraph and Telephone Wires, Telegraph Instruments and Supplies, Electric Light Supplies, 


Battery Materials and Batteries Complete, Electric Gas Lighting Apparatus, 
Electric Bells, Telephone Supplies, &c Ce 


TWO oF OUR LEADING SPECIALTIES ARE MAGNETO BELLS 4¥0 ANNUNCIATORS, 


RAILWAY TELECRAPH SUPPLY CO., 
UNION and FULTON STS., CEXICAGO,. 


PLEASE MENTION THIS PAPER, 


Uniformity, Durability & Superior Light. | / 





HENRY B. LYTLE. CEO. L. BEETLE. 


LyTLe  ComPANY, 


15 CORTLANDT STREET, NEW YORK. 


MANUFACTURERS’ ACENTS. 


Electrical Supplies and Apparatus 


OF EVERY DESCRIPTION. 
—_*_»p_—. 


LICENSEES 


TELEGRAPHIC TIME COMPANY 


In States of New York, New Jersey, Penn., Ohio, Indiana, Missouri, 
Wisconsin, Minnesota and Kansas. 


Information Furnished Upon Application. 


WARNER'S PATENT ELECTRIG GAUGE 


FOR INDICATING THE STRENOTE OF 
BATTERY CURRENTS, 


SIMPLE, ACCURATE, RELIABLE. 





The condition of a cell of battery or the 
strength of a battery current passing over a 
line can be ascertained in a moment by the 
most inexperienced. 


INVALUABLE FOR TELEPHONE, ELECTRIC 
CLOCK, FIRE ALARM OR OTHER 
ELECTRIC SERVICE. 


Full particulars by mail on application. 


LYTLE & CO., 


SOLE AGENTS, 


No. 15 Cortlandt Street, New York. 


Ba. TROFF,.E, 
MODEL and Send for Circulars, The Cheapest House In the Trade for 


XPERIMENTA CEJones&b0, ELECTRIC BELLS, 


CINCINNATI, 0. 
WORK sx wie “ RUHMKORFF SPARK COILS. 
SPECIALTY, Matention tiv Papery on Aaiitae dean, tied 2S. 


THE 


United States Electrie Lighting Co. 


SOLE MANUFACTURERS OF 


WESTON 
DYNAMO MACHINES 


FOR BOTH 


Are and Incandescent Lighting and Electroplating. 
WESTON + ARC + LAMPS, 


Weston Incandescent Lamps, 
ELECTRIC MOTORS, AUTOMATIC REGULATORS, 


Fixtures, Fittings, &c. 














Are and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, SAFETY, RELIABILITY Ano 
Perfection « Automatic Regulation. 








Full information with prices and Estimates furnished upon application. 


General Office, 59 & 61 Liberty St., New York. 
Chicago Office, 185 LA SALLE STREET. 
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TELEGRAPHIC TIME COMPANY, 


(4 & 15 TEMPLE COURT, 5 BEEKMAN ST. 
NEW TORK. 





OWNERS OF PATENTS COVERING THE ONLY COMPLETE 
ELECTRIC TIME SYSTEM, WHICH HAS BEEN SUCCESS- 
FULLY OPERATED ON AN *EXTENSIVE SCALE, 

IN THE WORLD. 





. he 7 Company? recently orgemtned, has acquired all the Patents and Contracts 
of the TIME TELEGRAPH COMPANY and alarge number of valuable and 
entirely new base patents covering Electro-Mechanical Clocks and Synchronizing 
Devices, Two years of service in New York, Boston, Providence and other large 
New England Cities have demonstrated the perfect reliability of this System. 
Highest testimonials at the Philadelphia Electrical Exposition and from Elec- 
trical Experts and practical Clock Manufacturers and Dealers, also from 
eer gr te who are using the System in 20 of the prominent cities of the 
nite ates. 


TERRITORIAL RIGHTS FOR SALE UPON LIBERAL TERMS. CORRESPON- 
DENCE SOLICITED IN RELATION TO THE INTRODUCTION OF THE 
BUSINESS INTO PORTIONS OF THE UNITED STATES FOR 
WHICH LICENSES HAVE NOT BEEN GRANTED. 


DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when J cap either in the air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they ‘eling the most practical and 
durable in the market. 

TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on spuibeation. 








AUSTIN G. DAY, Sole Manufacturer, 


CLARK B. HOTCHKISS, Gen’l Agent, 
120 BROADWAY, NEW YORK. 


(re - THE BEST IS THE CHEAPEST. rot) 


Thé Brush-Swan Electric Light Co. of New England 


’. L. STRONG, President. C. P. WHITNEY, Secretary. 
A. D. JUILLIARD, Vice-President. R. W. ABORN, Treasurer, 
JOHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMITIING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE,— 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 
THE 


SYSTEM ' 
COMPRISES: 
Oost of Apparatus Greatly Reduced. 





88 Conductor 
eria 
Telephone Cable. 








Arc Lights of various Sizes. 

Arc and Incandescent Lights from one Dynamo and Circuit. 

Incandescent Lights of various Sizes from Special Dynamo for 
Central Station Lighting. 


Surveys and Estimates Furnished by Experts. 





t- This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 





W. F. SWIFT, Secretary. 
W. 14. POSSONS, Asst. Supt. 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


THE BRUSH ELECTRIC 60., 


The Sole Heatiotusen, under all the patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, Electric-Motors, &c. 

WE FURNISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 

Machines for Are Lighting, giving lights of 1,200,:2,000, 3,000, 4,000 and up to 100,000 candle power. 
Our No. 8 machine gives 65 lights of 2,000 c. p. with about 45 H. P. : 

Over twenty different styles of are lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES«*INCANDESCENT LIGHTING, 


adapted for use with Swan Incandescent lamps. These machines are automatic and do not require the 
use of any switches or resistances outside of the machine to govern the current. Will run any number 
of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 

Our prices are lower than other makers. ' 

Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient to use power during the day to store 
up the current. There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most economical 
ape of power and will be largely used by Lighting Companies and others where small powers are 
required. 


THE BRUSH ELECTRIC CoO., 


J. I. TRACY, Vice-Prest. 
N. S. POSSONS, Supt. 
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ANSONIA BRASS & COPPER C0., 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warercoms: 19 & 21 Cliff St., New York. Factories: Ansonia, Conn. 


HOLMES, BOOTH & HAYDENS, 


Hard-drawn Copper Wire 
For Telegraph and ‘Telephone. 
Patent Electric Light Wire, Magnet Wire, 
Patent “K.K.” Copper and Iron Wire, &e. 


Sole Agents for the 


Forest City Carbon Mig. Co. 
NEW YORK, BOSTON AND PHILADELPHIA, ZATO=es: 


Waterbury, Conn. 


BRD GEPORT BRASS CO., 


ERIDGEPORT, CONN., 


INCORPORATED 1865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE 4»o ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a specialty. 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 




















The Armington & Sims 


AUTOMATIC CUT-OFF ENGINE. 


For all purposes where power is required. 
CLOSE REGULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 
Over 1700 Engines in Use. 





SELLING AGENTS; 


JARVIS ENGINEERING CO., 61 Oliver St., Boston. | T. W. ANDERSON, New Orleans, La. 
POND ENGINEERING CO., St. Louis, Mo. | E. P. HAMPSON & CO., 36 Cortlandt St., New York. 
3. F. RANDALL, Warren, Ohio. TANNER & DELANEY ENGINE CO., Richmond, Va. 
JOHN R. MARKLE, Detroit, Mich. MORTON, REED & CO., Baltimore, Md. 
H. B. SMITH MACHINE CO., 925 Market St.,Phil.,Pa. | WM. MINNIGERODE, Atlanta, Ga. 

F. H. HAYWARD, 56 Dearborn Street, Chicago. Ill. 


Shultz Belting Company, 


MANUFACTURERS OF 


SHULTZ PATENT FULLED [LEATHER GRELTING AND LACE QEATHER. 


Office and Factory : Cor. Bismarck and Bartoa Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our patented process. Our Belt- 
ing is more pliable, hugs sid better, transmits more power than any other, and is the only perfect 
ELECTRIC }.1GHT BELT MADE. Agents in all cities. Send for trial belt. 


THE ELECTRICAL SUPPLY CO. | CARHART’S 


.._| Aerial Cable Clip, 
Insulated Wire yep a 'P 


SEND FOR SAMPLE AND PRICES. 
See PROVIDENCE ELECTRIC SUPPLY CO.. 


| 
| Providence, R. I, 
| 




















TELEPHONE, AND 
TELEGRAPH SUPPLIES. 




















OAK BARK ELECIRIC BELTING, 


: 17 DEY S8T., NEW YORK. 
Warehouses * 1L7& Li? Lake St.. Chicaso. No.8 Verry Street, N. W. 








